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State of Montana 

Depe: teat of Levircamestal Quality 
PO Box 20090! 

Helena MT 99620-0901! 








Novermher 1997 


Dear Reader 
Enclosed for your review and comment 1s the Draft Exvirommertal impact Stasement (EIS) for the Golden Sumhght Mane 


Golden Sunlight Manes, inc has apphed to the Montana Department of Lavironmental Quabity (MDEQ) and the |) S 
Bureau of Land Managemert (Hil .M) for an amendment to sts mune Operating Permst No 00065 The proposed action would 
allow contumued marung of gold ore and an expanmon of the present open pit mane near Whatehall The Draft EIS analyzes 
the potential umpacts of the proposed action as well as the potential umpacts of shernatrves |) No Acthom 2) Return 
Diversion, 3) Divided Dump, 4) 3.1 Slape, 5) No Pit Pond, and 6) Partial Backfill The Draft BIS addresses issues and 
concerns rassed during the public scoping penod of September 28, 1995. to November 10, 1995, and during the public 
scoping meeting held in Whitehall] on October |7. 1995 The operating permit amendment apphoation 1s evarlable for 
review at the MDE.Q office im Helena and at the BLM office m Butte 


MDEQ and BLM have selected the Proposed Action as madufied by the Return Diverman and No Pvt Pond alternatrves as 
the prelumanary preferred alternative Tleie is mot 0 final decision. The preferred alternatrve could change in res;cmee to 
pubdic comment on the Draft EIS. new information. or new analysis thet maght be needed in preparing the Final ETS: 


Pubhc comments concerning the adequacy and scouracy of the Draft EIS will be acoepted for 60 days. until January 2!. 
199% Whiten comments may be sent to the Montana Department of Environmental Quality impact Assessment Bureau 
PO Box 200901, Helena MT $9620-0901, attn Greg Halisten 


A public bearing to sussive verbal end writen comments wil be held during too 60-day comment poried You will be 
notified of the date time and location 


Sance the Final EIS maght only comtam pubhe comments and responses, and changes to the Draft EIS. please keep this Draft 
EIS for future reference 
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Jefferson County, Montana 
November 1997 





Lead Agencies: State of Mortana. Department of Environmerta! Quality and United States Departmers 
of the interior, Bureau of Land Management, Headwaters Resource Area. 


Cooperating Agencies: United States Army Corps of Engineers and State of Mortana, Department of 
Natural Resources and Conservation. 


Contacts for Further information: Greg Halisten. Mortane Departmert of Environmertal Quality, PO 
Box 200901, Helena MT 59620-0901 (406-444-3276) and Devid Witiarmns. Bureau of Land Managemert. 
PO Box 3388, Butte MT 59702 (406-494-5059). 


Abstract: This Oraft EIS analyzes impacts associated wih the implementation of Amendmert 008 to 
Operating Permit No 00065 and the extension of mine ile through 2006 of "ne Golden Surdight Mine 
near Whtehes, Mortana. The Draft EIS analyzes seven atternatives, inchutling the No Action Atternstive 
and the company's Proposed Action Significant issues include acid rock drainage, groundwater and 
surface water quailty, waste rock durnp slope angie and dump reciamation success, p& reciamation. 
and perpetual water treatment. The preferred alternative at this time is the Proposed Action as modified 
by the Return Diversion and No Pt Pond alternatives. This alternative would allow continued mining 


while reducing or avoiding environmental impacts. 


Other Environmemal Review. This Draft E'S also wil serve as the environmental review document for 
@ perma issued by the U.S. Army Corps of Engineers under Section 404 of the Clean Water Act. The 
Mortana Department of Natural Resources and Conservation wil use information in this review for 
Permitting actions concerning state-owned land and minerals 


Dates; Written comments on the Draft EIS wil be accepted for 60 days (uti January 21, 1998) 
following the date the Environmental Protection Agency publishes the Notice of Filing of the draft in the 


Federal Register 

































































Gagen Sunigtt Vines oc (GSM) rows and 
processes gotdOee ine ore on putlx and 
private lands ~ee White at Mortara une 
Operating Pewnt No (O04 adetirumerct Dy the 
Morten Oenetmert of Envrorrnerta Quality 
(MOE Q) and the Undod Sees Departmert of 
Wtercy s Bureau of Land Managemert (BUM) 
Ths Environmertal impact Sutemert (E'S) 
actresses 6 1904 Morrane Detrict Court 
Gecion that requires preperation of an E'S to 
evatuate the envrorenertal elects of 
imgaemerting Amendmert 006 to Opersting 
Permt No 000685 


On Septernber | 1994 a Mortana District Court 
ruled that the Mortana Departmert of State 
Lands (MOSL mpruperty evatuated the 
potential for signficant enmironmaertal rmpacts 
that covid result from the enpemertation of 
Anendrnert 008 and that an EIS must be 
prepared to turther evaluate these impacts On 
Fetruary 7. (995. @ setilemnert agre—nert was 
reached that alowed mining to continue urti 
the E'S was cornpletec 


On July |, 1096. MOGL was terroinated by 
legisiative action and fs mine land reclamation 
regulatory functions were assumed by the newly 
created Mortana Denartmont of Environmental 
Quality (MDEQ) The new MOEO assurnet 
MOSL's responsitlity for preparing en EIS tor 
Amendment 008 


In ativan to evaluating the potertial impacts 
from imglementation of Arnencdmernt 008 this 
E13 also evatuates a 1995 proposal by GSM to 
further arnend fs Operating Pernt to extend 
the lite Of active “ining through appro~imatety 
70085 This EIS ! orougtty nvestigats the 
environmental impacts arsociated wth Ihe 
issues raised by the 1934 District Court 


Coco as wel as De ewrornerts i7gacts 
essccumed Wf Continued mung rough 2008 


ALTERNATIVES 


Under the No Action Atternative muring woud 
Caave emer Currer®y permed waste rock 
Gun" spece is fied No new construction or 
expanse Of the pf waste rock Gumps 
process tactitves of talings mmpourdmerts 
would ocow =Crrvrert mining operations woud 
cease and af tactites woutd be reciarned 
using the exiting reclamation plan 


Proposed Action 


The Proposed Action would allow continued 
operation of the mine site beyord &s currert 
permit boundaries MOEO and BLM woud 
approve a new arnendmert to GSM s existing 
Operating Permit tc allow mining to continue 
urtl approxwimatety 2006 The Praposed Action 
would expend the pf waste rock Gurnp areas 
ard buttress area Sheep Roct Creet would be 
coveted ito a tributary of Conrow Creet to 
cwevert water trom. contacting act! generating 
ame rock 


Under the Proposed Action the mine s perma 
loundary would expend to include an addons 
1 4 acres (63! acres of GSM owned tart 

° 5 acres of BUM adrrwvstered land and 

‘Oy @0res of state sohod trust land 
aconevehered by the Mortane Cepartmer: of 
beet rat Resources and Corser ation [MONAC]) 
Ccurbances associated wih runing activities 
would expand to include an ac ciitiona! 

027 acres (5°7 acre of GSM owned tard 

7 acres Of BUM adrurvstered lant ard 

3S acres of state schoo trust laref) Ore 
turwmage Orocessed under the Proposed Actin 
woud be SS million toma as Compared to 
ap” urenaaty 4) milton tons processed 























Actor Ger wor te osrert recteraticn pian 
oA respect to De sive Sf Pe srtace 
Camurterce reQuring reclamation tre capgey 
materia regwred ty recurmning he tals 
pOUramert ard the recternaticn sctackse 


Ths sternative « e maxification of the 
Proposed Action tat would evosd potertus 
rpacts to the Corrow Crest Gramage Urcer 
the Proposed Action « Givermon Channa woud 
Qver flows tom Gheap Roct Crest rfc the 
Carros Creet drainage ‘he moreased flows nm 
the Corvow Crest drainage have the potertia 
to cavme rorensed erosion and charnnw 
marphaiagy changes i Conwow Crest ant ow 
oO ts wixftares Uruler the Return Diversion 
ARerratve Sheep Pact Crest exit be 
Qvened srourd the East Waste Ract Ournp are! 
wold recormect e@ fs natura Cramage scat? 
oO the Gump therety evonting he Cowoe 
Crest Graimage Construction of the diversion 
Chern ewold reat i an ackitior 2% acres 
0 Gaturbarce as compared to the Proposed 
Action 


Omded Dump Aftiernstive 


Ths sternative se maxiication of the 
Proposed Action that woutd evokl potertia 
frpacts to the Corwow Creet drainage arn 
evo) permanert pincement Sf waste oct i the 
Sheep Rock Crest Graiage charwat The 
Oneted Ovenp Afternative alirrinates the eet to 
place waste race h Sheep Roct Crest by 
prowaiing @erratve cgtire ky waste x8 
Cages «Uruler te aternative the fast Waste 
Ract Ovenp capecty acs be reduced by 


acerorate, 6) miko tore a8 comgered to 
te Proposed Action Ths toe capecty ead 
te eCOwered by CatrRading weete rack rao 
overs tevutwve weet New Getsteve 
went os very beteee 6s wren ere 
oO 0! acres ow 6 rarer scorer 

0 are Gepervirg on he srens stected ty 
waste KS Gapoes (sggrosrratety 77 to 

770 acre: ons Genrtherce Par uve te 
Propose’ Actiarg There ecutd be no need to 
Gver Sheep Rack Crest rato tre Corvroe Crest 
Gramage (© prevert eate form cortacting 
ac) Qererstng waste roc because waste 
rock would be glaced » Sheep Roct Cree 


21 Slope Anernatrve 


The sternatve ackieuses Concerns ‘amed 
the Cart Order and Setiemert Agreemnert 
regarding the teasiity Sf rectarring 2? | waste 
rock gopes Unie the 2! Giope Afternatve 
addhonw stapes wasd be graced to 2 | (rather 
fren 2 |) price to revegetation Thus sternattr. 
conid be selected by the agencees as 0 
reclamation agmon ty efter the No Action 
*Rermatve of ine Proposed Action By reducing 
Mapes to)! the east ard west waste roct 
Qurmps ernad be G2 arwl 7? acres inner 
respectively then uruler the Proposed Action 
reeiting ih an actor ''4 scores of surtace 
Caturterce as Compared to the Proposed 
Actor 


The ahernatve ackiresse: Octertia wikiite 
frpects frat oonad reat for afiowing poo 
Quality water to acournnsate ih the pt No water 
won be aftowed to pard i the of Gatton 
urde tvs athernative ling design af the 
COmgietion of mining ead provede tor an 
urergoured sume to cofect eater that eters 
the pt Wene cofectad © the surnm erst be 























pugs 8 pT Ere eae vestvert caet 
es reedes hs shervatwe cost be semecte! 
by he agercuss as 6 ‘elevate aoter ky 
oe te Mo Actor Aenatve oy Pe Prapcead 
ar 


The stervatve atireuses Conjers ‘ened © 
te Cast Orde ew Setieraet Ageenart 
regarding the teastiy Sf rectarnin, Pe pe 
wie te Mrtare Mets Mire Setanta At 
(\MMPA, Urdie te Prapoesd Actor 
ageromtrratety '9 acres O pt benches ecnac te 
capped ef 24 rufws I ostived wemte «xt 
toicwed by 24 rutwe 0 ocd ew ‘evegetstad 
Under the Parts Rect Atervatve 
aevoseratay 754 acres (s te (8 ened te 
capped e&h 24 rxtws S ontived waste x 
towed by 24 retes 0 ad eel revegetation 
A ectd producing fact efiwn the pf ecnad be 
capped e@ ostived weste xt Ni other 
capects 0 ewe ‘eclevatxr entt be he seve 
as ose deecried ty the Prapresd Action 
Ths Rerrative cus be eaterted by fs 
agencies as 6 rectemation agtion ty ether the 
No Action ARernatve cr the Prapoesd Action 





Tre Segternte | 1904 Morgane Oita? Const 
ute conchuted that was eorape tyr 
MOEO to bese @: angrove of Amercimert (08 
on ingen vreaare tat owe othe 
rohsted of evatuated » MOEO + 1950 

f wrorvrertm Aseessermert (FA) ty Ameret tert 
Gon As required by fe Fetrvery ’ 'o5 
Setievert Ageenet MOC hes evahates 
Owe FIS tre eRectverwes Sf fe }' synéstire 
et were ached to MOFO s Record of 
Oectstor (ROD) tor Ameruknert GOR The 
animate protease Cortana © the 

2) aynsetore hewe beer mocrporsted reo 


GS + Operang Pew! aw 1G Powe 
ar ot oe emma + Oe [iS © Pe 
raven J fe eatire ev pupcesc 
vecleveticr ples Panes ely to he compnee 
5S ty were Ometed rower on te 
omar di te) Sensors he emis J 
rear ~as evatcr J fe )' sense 
oe orwe -e) bos 


Spee Me t A peers oO eee ot 
nen as ert by ety Cai ow us 
proposed ty hae akg chats cum te 
ne Owe! o@ ogy «tan 


Corourrert reclernaicr = urderesy © srens 
Pat o8 cs be remctheted ty hare www 
‘oclermation ect@y To Gate over 118 acres 
neve beer vectarnet Rertenetien ruhstirg 
waste mx? Gro Oye ‘hater orrived 
weste nxt cCagpryg sof plece™ert ev! 
reveguiaixy wes riwted 1G ty orice 
the Fast avi Scns Weate fort Overs 


Te wyatetor hes beer suncesshs 
netting CONOrrert reclamation @ the Gakier 
Suraget Mire proect eres Commurrers 
reclevatir hes beer riimed on efe eu te 
COmenamert to Mare COnNOUrTert recternaticn 
fired © bath the extating ew propoesd 
recevaton (las 


wyaaeny 7 Reeneh ow suviwey 
(tere mu he dewetaped © (wma oi 
Ow MNO ow fe AM > ote & d~ewe 
fo ia teren I Oe cum xt how «yp 
recty ates deacr@ed » SynteGor Mo | he 
remot ow suvteey pir sams owhate 
crettwehr 3 parewian Cas xt 
antes d pte od prtutey at 
erage bur fe cuah xt dog =e pi 
vem tutes ow euha eu hate«a 
whey be cxvestwetr 00 iat J Oe mnt 
(2 OU a Bye ow fe em od ou 
ow aye rap Oe ~ectaseed sete cord 




















ca@espe 4=('hese pie samt be ateiied ty 
Cw gern o® Oe Arru fap" & OD 
ate! Ave 77 1981 hweratte ered © 
ao Oe 900 wwe Repo 


ReserD ord mueraory ples to dstetwe the 
Geceeeren I waste x? G7] tap 
rederatcy *ave beer Gerwaped eu 
ogienerted © cOneMatin wt MOE D ec 
OM 4s ogre) deecrfes Fr Pe Aris 
Repo! mired © Jure 190! the rectenaton 
teow pial programm an the high grade waste rors 
Gurnm wwhates « rectarned Gum] tap test pit 
Ths plot hes been evelusted ts of of the 
Derematers tated & Pus stknéetion ret. 
r@retcr, exer ev eve twewe « 
deecrymin of the lew pict and mormore pier 
ees proveted F the Annus Repo stented 1 
March 0d 1982 A monforing repo 6 proveied 
he 16 ow ateeqet enw spon 


The teat pict shafiee were designed to proves 
réormation reiated to 74 'V dape weste rat 
Gurre Mydiratagy magn of egghead revegstaticr 
tecfvuques as wel as grade cortrd tacton 
cagpryg tectveges ww revegstaticon 
petormarce one verty J gape anwen The 
Cappy tecfvupees ew weste fort earner 
proceckres as wel as the conte cap 
ferecteratx crtere praopoesd es 8 pert of the 
Owrert recternation plan, were devetaped as 6 
reas IS eee maken 


Twough 'GD4 eaivrertstiicn rates om he tow 
(hots were ctatisticady compersty 9) nature 
ree horn referer we erene wth of ates ule 
0 tclerercwe eve of | 0 ton pe acre pe yer 
Senfety vegetation cove ens ~enered 
MV gape ed tag to hove excesdad ta 
oS tewewe wen od & hove arimeend he 
vegan, macese crtere eutatiieted ky Ow 
oroject Adpent wunteirg usirg te Revent 
Uréveres) Sof Lose Equation (RUSLE) as pet 0 
tre 01S erwhyes Guwed fet wus cos be 


maid t© eccegRatte tevels on gapes up to Ft IV 
0 safe o@® Po aeerayrute Cwrecteuics oe 
reaggtad © Pe gape artace Added) 
Pves sue We meting egvoaches were used 
tO prowie @ eulrrated eue bate «ese ow 
Pe ame rock Gurps PLP. SOLCOVER ow 
or cme 7.30 by Schule ew Assocemen 
™) 


These tow pict shaies ww modeiry, remis 
predxt fal 74 'V @apes can be successhSy 
reveguiated uaing he prapoesd seep sape 
reclarnaficyn tectwuques develaped ty Pus 
oraject (capping cortoy berctww dore 
qouyrGg "ich rewe "sew wyira 
ec) ard fat rere Prous he rectarnad 
waste xt GT] aurtce oS be ered to 0 75 
© O65 hoch pe yee fhe aiden of pyte & 
28 expected to cc#uy efi Pe waste roct 
arren taf the ermcasy I mote perutratirng 
Prous he rectarmnaiicon cap ew mugrating 
Pvouy the rterky of the waste roct Gurps & 
expected to be mwwrived by the design I the 
reclamation cap 10 evatl long term enpacts to 
vorteme quality storgten gorwuute 
mormon eu treatment pier hes been 
Gevetaped ard is deecrbed m tus FS 


Speirs Mo 2 GEM cee commu 
Pera o mapage (re Muase: & He 
hnouiethr heres) Owe wees nxt hove 
mate d cokwens afte ew commu 
an Oe cyvraus df Oe aupes Ao tnd mu 
be mien of) fe ovum Gxt 


Aetertun berm construction a the toe of the 
waste roct Guenps hes been ongory, since 
1G ard cortirwsaes COmmuUrrert 8h act 
ereg~g As tndts are mired wth the 
ove reports «= Berms ere contracted 

” ot cakerenn whats ofere evatatie 
Where possise Mwy are consinctad on 
cortey however much of the dun terrain to 
Gate hes beer too steep to show cortay 























bewing & Geep wens Gege bewrs oo 
coraructed erm fe whee erage. 
Rewror bewes Neve beer cominatad by 
Garent er scrape & 6 ower heat of on 
tot 


fewer berms ewe C§oWPucted bers 
poture d fe Wes Waste Aart Ours ow 
Gest Weete Rock Cure & 1688 The bows 
were corerructed © ecootarce of Feo pau 
fos nr he Aves Repo" mitered © Mart 
1992 Pare ty oo ta@ commu ow 
tlerwed tertur bere ee preestad © Pwo 
1988 Arvem Regret 


Treee berms ere designed to covers) esepage 
by capturing esapage & fe toe I he aacte 
rot QuNDS a prowling Pe rire J 
seepage Feo mftects WH Pe ecetier J 
tre pre entating Matas Seri ~w senuege hes 
beer donwnerted & He tos id fe waste nxt 
Gres to date The design df Pese sruchres 
Prats be aMictert to crverd eiiratur Pro 
tre waste rare here Pat ccaéd esap torr the 
toe d the Guenpe Any esagage ‘exrting to he 
berms e@ contact cof materwts avi fice 2 
very Our! datawe tekve rUiratryg 7 he 
copa 


Gpadsir Mn «GO wu dam ow 
watt @ ewqure Geruwwr apatite J 
ney Dy 6 lms pergmir ewe 
ous fe ayn od Oe ~rteeend cunts wrt 
Gespe ed of Ge ups dt Oe recieeed come 
xd hewn Oherere deaqye cum he 
uieiied of fo '38' trved faguy Ao 
tude cua he adveiied of Oe ovum ~yuy' 
ateiie iireey «wu own 


The deer SS te hearer fervw cyte Ww 
ret artace gan ene ‘98 ward wi # 
AD the tape of the recterned eeste «xt Gree 
wee agua © te Awe Ren eferme © 
March 'Gae The design of te Gh rer 


Cervus ward Se tops Of rectsinss GT 
orc BP Pe tops 0 rector Ost ve 
edenate © heise 6 OD yer Mas 
eRe ew Pxweretsu J Pe 
Cou «8 we are Gerry Ww eet 
ox? aumte xt Gs 





Settee Me 6 GEN ees eaten ow 
wr Os at wuhat~e pay 
pert. ¢ fe. aaa x8 hap austere 
Ge ge ntete Aap Gray ow 
bo @uiped bus eu art aep ew pie 
@ bo hid & 950 98! Ga ewe 
repErely ew emuretmes faat 0 
Gumrw § recess, © @ 0@ Ow cus 
a? Qep astre [22 fe oumet sented 
wo Oe mattis ~~) sewed Oe oe 
0S tm od eum wrt ow henty Oe anu 
a awry 2 repre @ tet ey 
outed & 9960 9D! 






GSM veger wary Pe aw pohery pert 
erectetates ot wre eqwrerats J te 
advert ease xt Cap om tow phase 1 SR" 
Me ehorg Pe Gupes 0 Pe eemte uxt 
ure od ecrtkasiy fe arte Pe we 
wemte xt Gre astere © eget ty preety 
ae! greeter ty ereyrry (coterie earnest 
vier tom 6 ervey (xpercied 10) 3 100 tas 
ow eustiwe v fe excreanse’ asvere 
The gt «© eutstighar © ww) Pwerwes 
wehurera) 3 -etera © comm eye ‘he 
rerte o wervetes ented & ace) « 
Ceerrwat ty he conmgmeizra vews?, 
eervet 1 fe came <x? Gerry "Hew 
erreies ae etree ty ow fe cra! 
te weer! oS ore) tees erasing 0 8 
on ee ~ytrager perumtte teat NAG p+ ton 
"ar om ee NAG (04 temtrg ween © eet 6 
wens wert dS earete r & 0 wie! 
oe te verte! wate weer 

















* earynes hove om are) (mes acrtry eho 
ure Oe cuentited Gott wetter! oD 




















G/a 0G Od «12 Ow Pe ope 

6 pares o 8e Ore © Oued & wee, 
tate © 6 uD ORS ewes CD DS aaetee 
o@ Bead aaGeed came 0° o bovo eww 
© @eced on Ce Grp artes GEN tes Ce 
anon 0 macy @ etiiow 6 rues 
atieed ewe rut o bovror ~iew © Pe 
retaraion cap © tay d Oe roy, 
rearuerat ty fe sow 6 ruta od Pe are 
aumte uxt Gere astern 


Pecevst 3 tives caggy "ew me 
ret want) vtwe ematiwes by MFO 
oe GM Ate Ge otieed cop bh gece fe 
ervey GU uA 10D I 100 tom epecryg © 
wttiwhad 7 Pe ask] ov wets we 
coferted eger @ cach gf rerio The 
careies oe tna) ere ow 
wqreeresbe . Vim oe temet (rt! evens 
OD wore Ow ore werete hey 6 NAG pt 
ns Oar 42 oe ew kp rene eo orn 
ors w nmsraive Ge cap oO we erage! o> 
we@atie atts cord 


Ty auste mrt dew astare eenyiry ew 
CON wager epam © hp o wate 
rare ¢ welryg Oe acces 0d cary hon 
ori DS ensseery Oe am macy pee VT 
ras ee Ce tet crt nre Marte 
earuiryg rier owl eowyen "ePurte 
avters \ o erest eccepnstte Gavia 7 
‘owe leer develope! gard ay © ahiese ote 
ov fwe fwervs ew wyen ches eterte 
© evirate Ow 6 “Migs eter (act of Ore 
orwebrarts, to ater wre ow a aehatte 
er@e 'o ame Pe eeryiry ow wwyen 
raPurki wee eve «reOnee! © 
ewregaatico ew 1 eaygmemy es:0n os oe 
(witer henge ire te 


Wgedsw tm @ (9) sey eehem ow 
wast Oe a rhea ty wards 

te twee ov! be upeuwwe 7 te 
tire! eeaw wt @ tety mews 


Te epwiby Gwuly 0s cmawe dO b= 
rial te asia @ mcepeicn 
ore > «nate 0s at waotet preweed 
ou te based @ Ger way bila o Oo 
atiead eum oct Oa © aed on Os hep 
am gee & 5D 91 


GGA o we picts (wre Naps Otewew Pe 
anouwt ¢@ Gre ceeded tr ote cpp ~2«GOON 
Gen tage tow wary J cap.) queue 
o@ ects Gees eccayst aches Be 0w 
owe 6 16 od crm@wsd wary Fe os 
Geecvr@ed » Agpe is A €) 4 df he 'SR) 
awe fap A ew aswrery ere oo 
eumte «xt Asp wens? © protien © 
hgperdin $3 0 GSMs 1 Powe 
Aogtcamrr (iS 'Oite 


he earyirg ow brew pier 8 poeta + 
GSMs Operary Pewa Serytes cofertad 
me ae newrerves » Agger ii AAG) 
fe 1658 awe Report ‘he at fved rors 
tarred ky me 68 CAE Wwe © eerytad 
ty preva at®y pw w pfecevwre 
ecoriry w& fe poretve deartat ty 
Gentes Mo 6 fergie ote” se 
wwewegserwn dO co meme hm ww 
‘00D wre ower 6 eo bret © ware) 


the Oe ctieet xt cap 6 6 place Ge 10D 
1 0D @es gt © -o eutatitw ew emvysoe 
we cofected @ each pare «The eergtes we 
oD aero ov qreeresne cays 
weyres ty piety at, § eee) 
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The erosion troughs currently in place indicate 
that the majorfty of erosion occurs as sheet 
erosion They siso have shown that the 
Saggered Carer gouges constructed on re 
Sopes are effective in reducing intial sheet 
erosion prior to the establistynert of vegetation 
The c'iculated erosion rates are signficardly 
less than one ton per acre per year. indicating 
that sheet erosion should not be a long-term 
concern. 


Stiputation No. 9 Based on GSM's currers 
re-evaluation of weste rcch Gunp design and 
placemert, which is being done in order to 
1) minimize ufimate slope reduction, 2) 
increase benching and other slope length 
breaks, 3) conto! runoff from major storm 
everts and 4) reiccate soils and cnidized weste 
rock stockpiles, GSM must submit « revised 
Gusnping plan for egency approval in the 1991 
Arcual Report. The plan must inchsde a 
revised scheduse for decommissioning and 
concurrert reciamation of the waste rock 
Gums during mine lite 


The revised dumping plan and redesigned 
dumps were described in the Annual Report 
submitted in March 1992. The plan focuses on 
minimizing disturbance and sol erosion The 
redesign work also has minimized ultimate siope 
reduction and increased benching GSM 
supplies volumes of oxide rock and soll salvage 
in GSM 5 Annual Reports. This information is 
being provided annually Current waste rock 
dump plans can be found in Chapter |! of 
GSM's Operating Perma Current sol and oxide 
salvage volumes can be found in the 1996 
Annual Report 


The revised waste rock dump plans have 
accomplished the four goals outlined above and 
are the basis of the EIS evaiuations of waste 
rock dumps The revised waste rock dump 
plans are incorporated into the EIS in the 


Oetale. anatysis Of waste rock Gurnp sizbiity. 
erosion. infiltration. and rectamnazion. 


Stiputafon No 10 GSI must evaluate 
methods, for fre 1991 Annual Report, of 
miramizing movermert of acidic water to te 
face of the cycioned sands portion of the 
embartmert tace rf the reciaimed dike. One 
of the methods evaluated must be application 
of a wedge of net-neuraiizing materta/ 
camposed of either waste rock or calcareous 
borrow material to the ford face of te 
cycioned sands porton of the embartumart 
face in order to construct an overall slope of 
3+: 1V on the eambaeriavert face. The material 
must be 24 inches deep at te crest of the 
embankment and increase in dapth down the 
embankment face 


GSM evaluated the wedge, and found that 
would not further minirze movement of water 
to the embankment face in th ‘nrual Report 
submities in June 1991. GSM documented that 
the depositional angie of the cycione sands is 
near 3H:1V or flatter. Also, in-place pneumatic 
piezometer data was presented which indicated 
that the drains constructed under the 
impoundment continue to function efficiently 
over time, and prevent water from seeping oul 
the embankrnent toe by lowering the phreatic 
surtace in the embankment When Tailings 
impoundment No 1 is decommissioned, the 
head behind the embankment will decrease and 
further reduce the potential for seeps at the 
embankrn st toe. Reclamation of the cycioned 
sand embankment is discussed in Appendix D 
of the Annual Repon submitted in March 1992. 
The reclamation consists of 2 feet of neutral 
rock or coarse borrow material for capping, 
followed by 2 feet of soll, then seeding 
Reclamation of the cycloned sand face of 
impoundment No |! was completed in 1996 and 
is described in the 1996 Annual Report. 




















Sand trom the impoundmert No | 
embarkmert wes Oepusited af 3H 1V o- flater 
88 discussed sbove and f is expeciec that 
sands on the impoundmert No 2 ¢mbanimnert 
wil be derosiied af a siniar ange =f not 
sopes wi be reduced to 3H-1V. 


Siipetedon No. 11: GSM must inflate te 
cycioned sand tailing reciamation test pilot, 
@iscussed in the application, no later fan when 
impcundmert No. 1 is filed t capacity, amd 
must monfior end report the efleciveness of the 
rectamation in cor@oliing the csidation 
reaction. 


Taling impoundment test plots were designed 
ard monitored by 0D. Dolihop! and the Montana 
State University Land RehabiRation and 
Reclamation Departmert. These plots were 
heavly monitored to provide data on infittration 
and effectiveness of reciamation in limiting 
seepage. and are fly described in Appendix J 
of the Annual Report submitted in March 198. 
A final report describing the results of this test 
plot research is provided in Appendix 5 6-1 of 
GSM's 1995 Permk Application (GSM 19954). 
The agencies have concluded that this test plot 
research has been adequate to evaluate the 
sand tailings reclamation. 


The results of this test plot research concluded 
that the tailings reclamation cap designs used 
on the test plots were effective at minimizing 
infitration of water into the tailings, and thus, 
would minimize the arrount of seepage from the 
tailings that would result trom direct 
precipRation. The tailings cap, however, does 
not exclude oxygen Therefore, in time. the 
tailings wil acidity, providing a potential for ARD 
seepage 


Suputation No. 12° GSM must place 18 inches 


of low permeability (10! cm/sec/yr) soils, in 
fwo 9inch compacted its, over the erire fina/ 


tailing surtece, carried &) fe crest of Sw 
enbertmert lace GSN may apply & fe 
agencies for eternsive surface rectamation # 
GSM can docwnert fut on efternsive would 
reduce fe ssapage of ect) water iD an 
equivelert Cegree a3 ve 18-inch sol ayer 


On page 34 of the Annual Report submitted in 
June 1991, GSM indicated that a permeability of 
10’ cm/sec was not achievable wah most 
materiats The agencies agreed to revise the 
permeabity requiremert fo: the Clay cap to 
10* cm/sec. GSM constructed test plots on 
the tallings surface in 1992 to evaluste 
ahernative reclamation methods to the Clay cap 
as described in Appendix M of the 1992 Annual 
Report The test plots established on the 
tailings material of impoundment No 1 showed 
that alternate methods of capping were equal to 
or more effective than a Clay cap barrier in 
terms of preventing acid water seepage and 
promoting revegetation potentiais See 
Stipulations No. 13 and No. 18 in this section 
for turther discussion regarding the results of 
the test plots constructed at impoundment 
No. 1. The need for clay capping was 
reassessed by the agencies in their review of 
GSM's 1995 Perm Application. 


Suputation No. 13° GSM must develop a fina/ 
monitoring plan for impoundmert No. 1, in 
consuftation with the agencies, which must be 
submitted with the 1991 Annual Report. The 
plan must be designed to quartiy the emourt 
ard quailty of seepage and effectiveness of 
reciamation in limiting seepage from the 
#npourdimert 


a Parameters t0 be monfored inchste 
phreatc water level in the 
impouncimert, seepage, water recharge 
ard quality ard other measures for 
evekatng the efi Wveness of 
reciamaton 




















& & monBoring reveals fal seapage 
Qmily a0 qalty we nose taly 
Ciferert trom precictora, GSM must 
revise &3 vearnert piers ard areas, fn 
ConsuiiaGion wih te agencies. 


GSM constructec rectamation plots on a portion 
of impoundmert No. 1 to monior the amourt 
and quailty of seepage and the effectiveness of 
reciamation in limiting seepage The 
reclamation test plot plans developed with the 
help of D Dolihop! and the Mortana State 
Universty Land RehebiRation and Reciamnation 
Departmert was described in Appendix M of the 
1992 Annual Report. The construction included 
several plots using various capping materials 
The monitoring plan measured water levets. 
seepage. and recharge with pore water 
samplers, neutron access tubes. and 
plezometers. Test plot monitoring began in the 
fal of 1992. A final summary report was given 
in Appendix 5 6-1 of GSM's 1995 Perma 
Application The summary report concluded 
that the tailings reclamation cap designs used 
on the test céots were effective at minimizing 
infitration of water into the tailings, and thus. 
would minimize the amount of seepage from the 
tailings that would result trom direct 
precipitation. The tailings cap, however, does 
not exclude oxygen. Therefore. in time. the 
tailings wil acidity, providing a potential for ARO 
seepage 


Flow rates and water quailty below the tailings 
impoundments are routinely monfiored in the 
pumpbeck wells to determine the emourt and 
Quality of seepage as described in GSM's Water 
Resources Report submitted annually to the 
agencies As described in the reciarnation plan 
in Appendix D of the Annual Report submitted in 
March 1992. impoundment No | monto:s.) 
wells wi be monfored urti applicable water 
Quality standards ere met as required by 
Stipulation No. 14. impoundment No. 1 


pumpbact wells wil discharge into 
impourdmert No 2 during mine ie. and into 8 
permanert water treat™mert plart thereafter urti 
applicable water Quaity standards are met 
(Stiputation No. 15). Al trestmert plans wi be 
reviewed af the end of mine ife and a Gecision 
wil be made whethe the closure plans need to 
be modified and subrnifted to the agencies 


(Stiputation No 24) 


Stiputeton No 14 Monitoring the punpbeck 
welts associated wih impoundment No. | and 
reciamation eflectveness in limiting sxapage 
ard congo! of the ecidiying reecton must 
cor@inue ur@i water quaily standards can be 
mat in the applicable surface and grounwater 
systems 


CSM routinely monitors water quality trom the 
PUrNLwek Systems, and a commitment to 
continue to monitor water quality in the 
pumpbeck systems until water quality standards 
can be mat is contained in both the existing and 
proposed reclamation plans Existing water 
Quaitty data are provided in Appendix AR-96-4 3 
of the 1996 Annual Repor. Discharge rates 
trom the South Purnp Back (SPB) and East 
Flank Purp Back (EFPB) groundwater 
interception /pumpback systems also are 
routinely monfiored to evaluate pumpback well 
operational performance This monioring 
system should continue to be an adequate 
meens of assessing reciamation effectiveness in 
terms of liming seepage and meeting water 
Quail standards 


Siputagon No. 15. Pwnpbeck wells for 
wupourcimernt No | must! aperete and 
G@ischarge rio impourmimernt No ? during mine 
Be pita: wire Be they must be punped & he 
vestnernt plard or offer approved leciiy ural 
outer quaily standards can be mat in the 
applicable artace an Gouruetey systerns 


























Decommissioning of impoundmert No 1 began 
when impoundmert No 2 became avaliable in 
1994 In 1996, GSM Girected af discharge trom 
impoundmert No 1 pumpbeck wells into 
impoundment No 2. uniess discharge lines 
were temnporarty under maintenance of repair 
As of late 1996. GSM eliminated the backup line 
from the purnpback systems to impoundmert 
No | such that purnpback water can no longer 
be discharged to impoundment No | under any 
circumstances. The existing and proposed 
reclamation plan incorporates plans to treat the 
pumpbeck well water after mine ife prior to 
disposal uti purnpbeck well wate” meets all 
approprate water Quality criteria for discharge 


Stiputeton No 16 GSM must submit within 
180 days of perma issuance, detailed 
specications, for agency review and approvel, 
for the permanert design end constuction of 
the diversion stuctre around the tailings 
impourcimerts. The diversion system must be 
Cesigned to handle runofl from one hall the 
Probable Maximum Precipitation Evert (PRP) 
and ast inchste 


¢ Otversion charmel spectications; 

* Dam specifications, for the five drainages 
to be diverted to the east and west of the 
impoundments, and 

- Specifications for intet, oufet, and gradient 
contro! structures that are required for the 
Oreinage dam reservoirs and fina! 


discharge to the natural drainages. 


Diversions must be constructed in eccordance 
wih the approved design Annual maintenance 
of the diversion structures must be performed 
Cost figures must be gathered during the 
remainder of mine lie and must be used to 
adjust the financing for permanent weter 
Qeetnent to inchute the longterm maintenance 
of diversion structures. 


A frail Gesign Gevelopmert report entided 
“Supplemerta’ Design Services, Eas! Taling 
Disposal Facility’ was completed by Sergert 
Hauskins and Beckwith (SHB) Geotechnical 
Consuiting Engineers of Phoenix, Arizona. 
Portions of the report discuss the diversion 
system design around both tailings 
impouncmerts. This report was submitted to 
the agencies on June 12, 1991, along wih three 
construction plans showing tha layout, survey 
Gata. cross-sections, and details of the design 
for diversion structures around both 
impoundmerts. The response to MDEO 
comment number 43 in the 1992 Annual Report 
Getaied the approval and construction work 
completed to Gate on the diversion channels 


around the impoundments. 


Plans for Tailings impoundment No. 1 (West 
Diversinn) were submitted in 1988, 1989. and 
1990, and approved with the permit for 
Amendment 008 Some modifications were 
made to these plans. and after considerable 
consuitation, the agencies approved 
construction September 1, 1995. Construction 
Started in late 1995 and wil continue into 
1997-1998. 


The agencies reviewed the plans for Tailings 
impoundment No 2 (East Diversion) in 1990. 
and & was constructed in 1991. The main 
portion of the chenne! has functioned well. 
however, portions of the western one-half 
required repair because of bottom heaving and 
slope steepening trom the 1994 ground 
movement Grade reestablishment. channel 
reconfiguration and riprapping were completed 
in 1996 at a cost of $25,276. The outiall on the 
east end wil require modification after two 
intense thunderstorm runofl events repositioned 
some of the riprap and scoured the channel A 
redesign of the outtall was submited to and 
approved by the agencies The outiall wil be 
reconstructed with a slightly flatter invert and a 








eae  cengtarwe 




















bedded riprap which wil prevert washing of 
fines trom benesth and around the larger rock 


in surrenary. the diversions around the tailings 
impoundments have been designed and 
Constructed in accordance wih approved 
Gesigns and should be effective at handling the 
Gesigned runofl event. Annual mairtenance 
costs are being tracked to provide data to 
caiculate the costs for long-term maintenance 


Saputation No. 17: GSM must submit « fine! 
grading plan, which inchstes cef-sizing and 
berm apeciicafona, in te 1991 Annual Report 
which wll diswibute nmol trom the 100-yew, 
2?4¢ouw storm ever ecross the recia#ned 
lnpourcimert No. 1 and 2 surfaces t minimize 
both erosion and the concertration of standing 
water 


GSM submitted this plan under the response to 
Stipufation No. 17 in Chapter Vil of the Annual 
Report submitted in March 1992. The plan also 
was discussed in Appendix D of this sare 
report. The agencies evaluated GSM ‘s 
compliance with this stipulation in July of 1992 
and conciuded that the stipulation requirements 
had been fulfilled. 


Stiputation No. 18 GSM must iniiate a test plot 
an Tailings impoundment No. | to test the 
efectvenses of the approved reciamation plan 
ord ehernative reciamation scenarios thal may 
be more ehlectve in ining seapage from the 


enpourcimerts, 


GSM constructed a series of reclamation test 
plots on impoundment No 1 during 1992 wih 
D Dolihop! and the Montana State University 
Land Rehabittation and Reciamation 

Departmert The test plots were desigried to 


evaluate the eHectiveress i he approved 


reclamation plan, as well as alternative 
reclamation scenarios The test plot design and 


monioring plan were ti@y described in 
Append M of the 1992 Annual Report and 
incorporates a number of festures requested by 
the agencies A fing) monforing summary 
report can be found in Appendix §.6-1 of GSM's 
1995 Perm& Application. 


The plots tested three earthen material systerns 
for capping and revegetating mmpourded 
tailings. Monitoring occurred through the latter 
part of 1993 wih testing that included « 
sirrudated 10-year storm (rainfall) evert. 
Dolihop! et al determined that afl cover systems 
tested were simnfar relative to the parameters 
tested and that any cover system evauated 
would be effective in terms of decommissioning 
the tadings impoundment. it also was noted 
that a coversol /borrow material system may 
exhib’ better long-term stability than the other 
systems tested, which included a Clay cap 
barrier, and that a cover sol/borrow material 
systern may be more practical and cost 
“leasitie’ to construct. 


it should be noted that the depths of the 
capping systems tested by Dolilhop! et ai were 
deeper than that proposed by GSM for use at 
the project ste Additional on-site analyses 
conducted by GSM conciuded that the 
proposed 48-inch cover depth would be 
adequate based on anticipated rainfall everts. 
capillary rise potential, and the potential for 
revegetation success in terms of plant rooting 
depth and sol chemistry 


Mitigation Measure $6 in the EIS proposes a 
limited continuing monitoring program to 
assess. through time. any negative changes to 
the applied plant growth medium. 


























Siputagion We. 1 Water balance in te pi 
aust be monhored quarterly and subniied 
te agencies, wth rGow mesnvenrn, 1 he 
ovemd reports. 


GSM moniored pit highwall seeps and pi 
Gewatering discharge on a morttty basis during 
1996 to characterize the occurence of water in 
the pk. The monoring resuits are used to 
verty cartier water balance modeling estimates 
for purposes of pl water managemert. 


Pu seeps were Gificull to monfor in 1996 due 
to poor access end safety concerns. However, 
GSM attempted to collect data on a monthty 
basis throughout 1996 to help predict the future 
occurrence and quailty of p2 water A map 
showing pat seep locations. and seep moniioring 
data are provided in Appendix AR-96-4 6 of the 
1996 Annual Report. The pl dewatering system 
consists of several sumps and shallow 
Gewatering wells thet intercept water siong the 
pR floor, and two deeper wells located on the 
north highwall The average pl dewatering rate 
in 1996 was approximately 37 gpm. based on 
inflow records of feed water to the water 
treatment plant in the mil taciity PR water 
monioring and reporting is ongoing 


Stiputation No. 20° Bond to essure funds for 
the constuction end permanerd aperation of « 
permanent water veatnert fectiy must be 
sutynitted when the pit intersects the 
ertcipated wate wble af the 5, 350-foot 
elevation The emnourt of bond must be besed 
on ectuarta/ projections of hands required, 
taking info eccourt 


(a) ertcipated starting Cate of reawnert, 

(©) fine! reatnert methods, 

(c) projected emourt of water © be 
vested, which wil be presumed t be 
75 gpm urdess dam is developed which 
shows, i) the egreemert of the 


agencies, Gul fe encwt is Maret, 
ow 

(2) he costs of aperefion, Sapreciafion and 
mererarce fn mieequere years, 
Cats is developed which shows, & he 
agreemart of the agencies and GSM. 
Hal te emnowt of water i be vested 
Changes fom te origina) 
Csterminaiion, fe projecton and te 
bond wil be adjusted ecconiingly 


Bond submiaed in eccordance wih Gus 
siputeon must be converted ib e permanard 
fund, under the cor@ol of the state, af the end 


Of ectve mine operators. 


Tree.mert of initial dewatered tailing e“uerts 
from impoundment No 2 was accounted for in 
GSM's bond submitted in June 1990. A study 
outlining permanent water treatment plans and 
expected costs at GSM was included as 
Appendix O in the Annual Report submitted in 
March 1992 This document was modified at 
the agencies’ request to include a 10 percent 
contractor proff and is included as an appendix 
in the Stand Alone Permit document submitted 
in March 1993. The study covers costs to treat 
perpetual drainage from both the pit and tailings 
impoundments should 8 occur in addition, 
treatment tor initial dewatered ‘allings effiuerts 
was added to the study because the same 
treatment plant wil be used 


In June 1992. GSM submitted addtional 
bonding totaling $2.483,000 to cover pa water 
treatment as requested by the agencies As 
described in the response to Stipulation No 25. 
GSM increased ts bond by an additional 
$945,702 June 27, 1996, for increased pa 
hows 


Stputation No. 21: As inal pit walle ave 
developed, GSM must use vee pleadings on 




















benches ard mhs slopes uhere safety, 
smbiy, ad materi Qaily efow 


The pat cordinues to be -stve a 0 is ertargrg 
ord tow walls can be reclaimed under currert 
operafing condlions The corwnimert to plart 
tees on benches and talus dopes hes been 
made in the existing end proposed reciarnation 
plare, wih conditions of safety. stabélty and 
rratertais Quailty taken to consideration 


A reasonatie revegetation success potertia is 
assumed given the methods selected for growth 
medasn preparation in the existing and 
proposed reciamation plans. inctuding the 
application of an oxide cap, where necessary 
R shousd be noted that the pl acreage to be 
rectaimed is lmfed by the avaiabity of sol and 
oxide cap material of acceptable quality and 
quartiy 


Siputation No. 22: Water, 1 the vohme is 
sign@icart (oased on fina! pit corfiguratan). 
muat be @iverted erourd the pil perimeter in 
permanert Civersion swucares which are 
Cesigned t) hardie 100-yea, 24how 
precipastion everts. The design for tus 
@version, or documertation of insigniicart 
non, must be submiied in the 1991 Arrwa/ 
Report 


The system for diverting storm runofl around the 
pa perwneter was desk ned in conjunction wih 
systems for diverting siorm water off end 
around the dump tops (Stipulation No 4) and 
for diverting storm water off the durmnp slopes 
(Stiputation No 6) These were described 
under the reeponse to Stipulation No 22 in 
Chapter Vil of the Annual Report submitted in 
March 1992 The diversion structures have 
been designed for ard should be effective at 
handling 100-yeer, 24-hour precipRation everts 


Saputason No 23 GSM aust deveiap « pi 
i” consuiaion uth te agencies, i tary te 
poteraiys for verica/ fows ew fecase fous 
fom te pt This plan must be subsiied uth 
tre 1991 Arum) Report 





The plan to Gert#y vertical ard fracture flows 
from the pf wes inctuded wih the Annus 
Report submitted in June 1991. in the response 
to Stiputation No. 9 in Chapter V. GSM has 
ertified a potertigl for vertical and fracture 
flows from the pk ff fractures exist which 
provide a hydraulic connection to the cofluviun. 
& wi be necessary to meta the pa 
groundwater levels at an elevation of 5 050 feet 
to mairtain a hydrologic gradiert for 
groundwater to flow towards the pa. 


Maigation Measure W.2 in the EIS was 
developed to address this issue and inctudes 
measures to prevert pi water elevation levels 
trom exceeding 5.050 feet in clevation 


Stiputaton No 24 At the end of mine Ba, GSM 
must review the reasnert pian end determine 
whether or not closure plans need to be 
modified based on dats ard other réormation 
eccuutated Guring mine Be GSM's review 
ard conctusions must be sutwniied tw the 
agencies ard GSM may apply for « revision 
The aguncies reserve the right 0 require « 
modification of fe Permit under @?-4-337, MCA 


In the existing and proposed reciamation plans. 
GSM has committed to review the treatment 
plan at the end of mine ie using water 
mongoring information from the p&. waste rock 
dumps. and tailing areas. 


Saputeton No 75 WR each Anwal Report, 
which must be submited Jue 27 of each year, 
GSM must aubra eddiiona bord in te 
amouwt of $1,158,000, for fe 1? years Svough 
ar inchating 7002 in the years 7003 ew 





weaes compas 




















200). $408,000 sual be mieniied wtens fees 
ome we retead by hare bow ethan 


oo docusmerted 1 artirg 


i ekiiion fe csret forma of fe ovum 
report musi be eperded ji rrchste 


1 vectansSon det. af) aswrertes ow 
oatyen ty of rectamaion ted pion, 

2 ep-tudts reqwed by Sigutstor Nos 3 
ows 

32 ect)-bese poeta! dem fom 

Saipufagon No’s 5 ard 6 fy tose 

years in etch sope reducton ed 

roct capping reepectvely heave heen 
onpternerted. 

sof sampiiry) date (Siputation No 7). 

erosion deta (Siiputatian No @). 

Cats ard firxiings fam monkoring 

wrpourcimen No | (Siputesar 

No. 13); 

7. pumpbeck wel dat (Stputetion 
No. 14); 

6 wuty betece dem rfom, aw 
ouffiows for the pat (Siputu@orn Nos 19 
oo 73). 

9 sol end attired cap rock vwohsnes, 
locagons ard materials betence. ew 

10 nosdous weed cor@o! report 


°F = 


Ost: must cordiruse to be sutyniied evunty ty 
es long as the related ecOty is wwerway 


GSM has been increasing fs bord by 
$1,158,000 each yeer GSM increased ts 
reclamation bond by $1.158.000 in June 1997 to 
bring the total reciamation bond to $38.04) 902 
The total bond arnount includes $848 650 of 


unobhigsted bond 


The format of the ennusl reports hes been 
expended to inctude each of the Remized 
sections above in the existing end proposed 
rectarnation plane. GSM hes corned to 


COs 1 One dete to he agercess 
errus) by os ng a: Te ated elenenr 


actnty 8 woeruey 


Sapatetor Mo 78 A Oe ow d apewion, 
GSM wag wee eens ofa he fe poly 


© ace) ow ate oy atiiow meenses 
necessary © CHW ew reguits Puce wen, 
a © fave drevrage bom fuse wens © 
vesonert cian efere necesamy Avene © 
be constiered eve portors of haus roarts 
Ccona@uctad GSvaugh un cmiirad maturtate. 
ovens word fe eciites ohere wpiage 
aufired roct occured. ew ohare wiy shery 
fre spitage have ocoure’? 


in the existing and proposed reciamnation plans 
GSM has comvnied to test areas which heve 
potertial to acki#y at the end of mine ie ar 
take addiong measures necessary to cover 
revegetate and channel drainage from these 
areas GSM has cornified to this for of tactty 
areas. inctuding bul not lined to the plart 

she /bubdings area. road and utity corridors 


Saputeton No 77 Ad shies Wardiied 1 te 
steudesors above. muat Cleary define Cw mhaty 
atyectves, define datveratias, aru) kiaraty 
Cates by which te dafveratias mum be 
eutynited 


GSM must meet erwunlly eth tee OSGi, 0 
BLM. ard the WOR. & discuss monforty aw 
research frufings ew wt dstermine fre need ty 
etiiora) modGicators of recta. 


GSM meets ernnualy wt MOEO end BLM to 
Aecuss existing study otyectves delveraiios 
monaoring end reseerch firdinga erd to 
Oetermine the need tor eddliong modifications 
to the reclamation plan 


Sipeteton Mo. 20 GEM suet mba « Ga 
pian atic Cardies cotyecOves, daiveretias 
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ow Ge Gans ts @ recta ot pio ot 
Oe 90! eum) Rapot The pi aus be 
Gnenped » cumnéEirs oP Ge agwumm 


A pier ees GsecrPed wie Pe reapores tO 
Gigutation No. 28 & Coagee VE of fe Aru 
Repor eubrimed @ March 1902 The 
Oeecryhon provided was reviewed ty he 
eagerness oc! desma! ateguste 


Signéetor Mo 78 GSM aust mired 6 retendt 
consoitiated aperairng ed rectavaicn pier 
wtih ries of di te danse: Uardiad r 
Oe @e pregey J On enmuirwt. 
Gecuseed in Gre May 30, 1900, GA erat nateted 
odorraGon, as wel a3 fe degen ew ples 
reamed 1 te sigudaSors ehowe, oh Gwe 199! 
Arvem Report 


The singe valurne operating and reciarnation 
plan sutrnited in 1900 now serves as an up to 
Gate surwrary of GSM's currert operating ard 
reclenation plan f is updsted as "weeded 














Sigatefon No 1D Whewe i fe signéators 
GSM & reqmred & deveiap « shaty pian. 
speckicaion design a ce drowned, fat 
shaty, plan, design, specification a: ow 
Gocsnart mami be atyeiien! © te 
Ouparenert, e@) capies © te BLM for 
ape wee grow h ware Ou 
eyvn® ~eawenst mae Ow 


(1) ( aggro & nol ywtad, te chaty 
plan, design, epecficafaon a ota 
Gocusnert a docwsneraaian may not he 
ouptemeraad ard no ecfon may be 
wdieehan pruast © te chaty pian 
dest epecficafon a ofa docuwnere 
o doosation od 


(2) 0 aggro bs ywead. GSM mum 
cowtut & apeweiore / ecootiarwe 
em tre chaty, plan desi 


eect, 9 hw douse 
con seraEon 


GSM "es sored Pe shoe wre 
eee fee Oona epecfusion o of 
Gocwmerts to He agerctss ty apgprows «The 
wwe wuss apersting ew recienafion pier 
sornMed © 1G) cortare fe cvrert 
agercy ecgroved studies plea epecticaticon 
demya ad aw doovnertation 


Sigateforn Mo 3! Pry © hsOw Geaste~we, 
GSM mum compiete « ied & cufasd rescurce 
curvey on te north hal of Section 28, THM, 
RaW The aurvey vapor mua be Ged ath Ge 
agencies 1 tw fen fe 199! Arwum Repo" 
ard GSM muat orgtemart te miigetor 
maamses nacessmy © esuure Compan we wt 
te NaGore Matoric Preserveion Act es 
ornare 


A level ll CMural resource survey was 
completed for TIN. ROW. Section 78. NW by 
Western Cutura Resource Managemert inc 
The report ertiied A Cufture/ Resource 
invertiory For A Praposed Exploratory Drill Hole 
Program For The Gokten Suniight Ming in 
Jeflerson Courty Mortane was sired to 
OGL in Novernber 1990 The inwertory resuited 
in the recording of seven new sles (24/F937 
to 42 944) inching two hetoric trash 
scatters and/or structures two groups of 
prospect pita en adR end two rock carne An 
tectated fire (247943) aso wes recorded A’ of 
the shes, except 24/7711, 042. ard 044 were 
determined insligitie to the NRHP wah SHPO 
concurrence Sites 24/7942 ard 044 were 
considered eigitie peruiing tthe evaluation 
(Wartars 1905 Muppe 1904) Ste 24/771! has 
been determined inshiyitie to the NRMP wah 
SPO concurrence (Wimath 1997) 




















ADOITIONAL ISSUES, MITIGATION assumes of te East Wame Accs Cure 
MEASURES, AND IMPACT om, Gly © On ating pUgEs ee 
CONCLUSIONS owe ed Ce assures derma © Migs 
Measure GG! f any gourd movernerts oe 
Omtected the appropriate agerctes ects be 
NuTErOs Ges ewe Certified Guring scagry outiies By. ard mortoring brerats od 


ard te ewrorverts srwtyes compietad ty 
ts EIS These seuss slong ef) appropriate 
mingetion measures ed mmgect commueornn 
are preserted below by resource dacgsre 
These issues apgty to the Proposed Action aru 
other ahernatves A summary comparison 


repcrting requercies rcressed es agrcprute 
Protocas woud be develayed tor actions to be 
taken § ground movernert is detected hs 
measure wed provide tor detection of any 
youd movemnerts - the East Waste oct 
Ournp ard the engiernertation of apprupriate 





earth amen stenatve: 9 preerted © 
qumemary taties (1-23 ond 6-26 at 0 ond of mingation measures to reesiattieh stat sty 
Cragher Wi 

sme Mowenet df wmucerd baseless 
Ge Aogy, Minerais, and Paleontology 

Lary warning of part site movernert is being 
— oo auuamest provided by Sunlight Block monforing as 

— described in Mitigation Measure G1 A stablity 

Magaton Measre G | prowdes to cortnusd monkoring progam tor Ge ore processing 
geadetic montianng programs to detect ground tactites aiso has been infiated efh spectic 
movements associated with the landslide blocks -«"NSUFES 10 SupHemert the primary (Sunlight 
at Golden Suntight Mine in addition to Sy Ge gee 
montonng O nCINOmeters and pmerometert Messwe G-3 provides for te continustion of 
Agency ratification and review of block statlity ees Vena 
eudé cons 0 ey one of eonad efata an Te Mement i detected the angrogriate agencies 
exceeded Protocats have been developed tor SEES US URRY GEES SSS 
actions to be taken renewed ground ES SOY CCN Ss pa 
movement 6 stectec The measure woud 1 the emvvonmert. This mearure would 
provide ter detection of ery tater qeud prove tor detection of any movements withn 
mpament ae pa . anh aneeieeneandines 
sc oa te Me Coad be taken to re-estatiish stabi®y such as 
Stabity such as redistribution of waste rock ea 
dewatering recortouring. and buntress , SSeS 
qunsetienindiitnamen tac Bes 10 aC COMMadate movements, 
tems Potente grou) movements in the fast meus Oomage t wfings inpowuimert caps 
Migation Measure provides Setiemerts in the tafings mmpourdimerts which 
Re ns tt te are expected Over time as cConscidation occu 
eugene diet Gund asanats COAkS eRe erential vettemerts of the 


























wm oorwnert reclemaior caps Thm om tur 
cms emf © povirg d arte «ate 
Quywarce d Ge comm F EP 6 ay OB 1 
rehoe fe cow Geers © pewtrg 
r@raan Vinge Messe G4 prowess ty 
martererce ectv@m rmhairg eyairyg J 
te mporwnet astace © Sects wen ow 
reper of te cove es needed to restore is 
\ercton er merter fe deere’ gapes on he 
erpowwrert mrtece This wuéd be ciectve 


 wertereg cove rtegty ad texto 


ewe Conspucton fessihiy comwre 


regarding pit bactilling ectdies under te 
Peres Rect Arras 


This seve apgiies arty to the Parti Bactde 
Aherratiee Works safety ord conemiert cove 
of pat wal mrtaces are concerns tor the 
praposed piacemert of hact#® in the pa 
Mmgstion Measure G5 provetes for an 
evan I potertia Mernatve construction 
methods These inctute backing by working 
up from the bofiorm of the pl rather then er 
Gurnging to create 8 more consistert 1 arw 
reduce the risks to workers However greater 
volurnes of bact#® material would be requced 
ard the method mey be cost profiutve 
Another methad to consiter is the use of 
remote cortroied equipmert tor grading of the 
pa wal cover gopes to mirwnize safety risks to 
workers Afternative construction methods 
would likely ertal consiieratie add@iong costs 
ard woukd not cortritute to a reiatie long term 
reclarnation plan 


tees «Overt onpects ) prea witterdied 
patecréntogice) resaur< * 


WE ingtemnerr Mitigation Measure P| 
€ previously — erted paleortciogical 
Aeposis are k> od during project aperations. 
GSM wousd cease actions in the aves urtl the 
resources cousd be examined by professions 


pmecrechagts aggroved by Pe ate aw ‘a 
OM § age! pperedoges ~wsayces 
oe Oeties mat ens be  igeed 
Prous o aqgrvcuprute vestmert pier aggroved 
by Be ate oi /o Pe BM o Ovo she 
ovudterce "hs meseve eased doe ty Pe 
aan Jd pesaw vero wc pera) 
eg @cart piecrtdoges deposits Pal may be 
Gacovered Ging mwwy ecthflles ew esd 
provetde adequate tyre ky presertatiicn arui 
recovery d the resources § fs 5 Geermed 
necessary by te state o BLM 


weve Merdicsion od wpiavcenst I 
rahe’ Gacherge o heed out qaily J 
ergs ow seeps 


Miigation Measure W | provetes tor estatiietung 
a mor@orrg program to quart#y diecherge aru 
water quailty # springs Fn the project area arwi 
to erty any reductions in fow or water 
Quality wih data cofection everts requert 
eroug? to detect epring reavoree to seasarw 
verations and pf dewsterng Mitigation i 
reduced diacherge sf springs watd be 
eccom@piished by turthe develapmert of the 
Mected spring oF by diverting wate tram the 
permanent water trestmert plart to provate 
water toy while and lvestoct use §=Mligation 
Of reduced water quality would be 
accom@liished by estatiishing additions water 
sources tor while and lvestoct use using 
rested wate diechergad from the permenert 
water treatrrert plard This measure wosd 
Goournert variations in spring discharge aru 
water Quality and provide data to determine & 
Changes in spring flows o water quay are 
occurring as the resuft of mining actiilies in 
addition the measure would provele continued 
surtace wate sources af the mine sie gresiy 
reducing enpacts to while aru vestock 
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reroduction Of ations tows tor Sheep 
Roct Crest Under the Reten Diversion 
ahervatie, wereaesd eosin cousd occas eth 
the wwemned tringary to Sheep Aoct Crest as 
2 reef 0 averted fom Miigston Meseve 
W 3 provides to pert exertion avvi 
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addon 0 erosion protection » ected 
Cherrd reaches eri/o retaiation od chert 
darne of cther grade corerd artes GSM 
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the Return Oversion Atternatve These 
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Communiies are observed on more than 

0.1 percert of the total reciaimed ares covering 
acid-producing materiats GSM would be 
required to rock armor vert locations. conduct 
sampling and testing of sols and prepare a 
plan for reducing impacts Sol parameters to 
be tested would inciude, sf a minimum. sol pH 
anc ABA The cost for fe program should be 
included in a post-mine mairtenance bond 
This measure would be an effective means of 
assessing ary) mitigating the changes occurring 
as a result Of steam verting 


Issue Salvaging or providing a sufficiert 
voksne of oxide rock, soll, or borrow material 
for capping needs under tre No Action 
Ahernatve 


Under Mitigation Measure $2. GSM woud 
include in ts bond calculations the provision for 
salvaging a sufficient volume of oxide rock soll, 
or borrow material to make up for the projected 
shortialis of suable capping material under the 
No Actior, ARternative This would provide for 
sufficient capping needs and would promote 
reclamation success. 


Issue Salvaging « sufficient vohene of soll (or 
borrow material) for reclamation under the No 
Action Akternative and Divided Durnp Aiternative 
(mirumum disturbance scenario) 


Mitigation Measure S.3 requires that the agency 
engineer identity which sol stockpiles and 
which areas to be resolled would be affected by 
the projected sol or borrow material shortiall A 
salvage area would then be identified and a 
bond cainulation made to recover the needed 
volume of soll or borrow material at the time of 
reclamation This measure would provide for 
sufficient bond funds to address the sof value 
shorttalis and would promote reciamnation 
success 


tssue Providing for appiicafon of soils 
containing high (up to SO percerd by voksnea) 
rock fagmerd corterts on 21 and 31 waste 
rock Gump siopes a3 8 pet cf te reciamsgion 
Cap proposed for weste rock dumps. 


Mitigation Measure S-4 provides that, based on 
the resuts of on-site studies GSM use sols 
cortaining high (up to 50 percert by volume) 
rock tragmnert contents as part of the 
rectamation cap proposed for waste rock 
Gumnps A combination of aiternate erosion 
cortrol techniques may be used in lieu of the 
proven high rock fragment content sols. # & 
can be shown that the substituted technique(s) 
wil provide the sarne effect with regard to 
reducing erosion potentials on reclaimed slopes 
This measure should be highty effective in 
reducing erosion potentials for reciairned areas. 
particulary steep slopes: 


issue Providing for mutch or e “mich effec? 
@3 @ part of the revegetation sequence 
praposed for disturbed ereas during tre 
rechaation phase oi Gis project. Sl. 


Mitigation Measure $5 provides that. based on 
the results of on-site test plot studies, GSM 
include muiching as part of the revegetation 
technique sequence proposed for disturbed 
areas at the project ste A combination of 
aternate mulching. cover crop. or seedbed 
manipulation techniques may be used in lieu of 
the proven muiching technique # & can be 
shown that the substituted technique(s) wil 
provide the same effect with regard to reducing 
erosion potentials and increasing revegetation 
success This measure should be highty 
eMective in increasing revegetation success 
potential for disturbed areas particularly steep 
sopes 
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eus: Long-term success of waste rock ew 


wings revegetagon using anide weste rock 
ew borrow matertaj capping. 


Mitigation Measure $6 provides for the 
continuing evaluation of existing waste rock test 
plots (initiated by Schaefer and Associates) to 
assess the offectivenses of waste rock capping 
techniques Geveloped on-site Severs! specific 
parameters should be assessed in order to 
Ostermine @ detrimertsd changes are occurring 
within the root zone through time Plart cover 
and species composition assessments shoud 
continue, and estimates of erosion siso should 
be inctuded A similar but abbrevisted 
monforing effort should be conducted at the 
tailings teciity and selected waste rock dump 
shes to assess the potertial for capillary rise 
from the tafings into the reapplied sod materiais 
and acidification of reapplied sol over waste 
rock, reapectively. The length of time for 
monioring should be determined by GSM. 
MOEO, and the BLM. This measure would be «a 
highty effective means of assessing the 
Changes. § any. in seedbed materials through 
time as @ resuft of the chemical cheracteristics 
of the material over which the sols were 


apphed 

Vegetation and Wetlands 

No mitigation measures are proposed for 
vegetation See Appendix N for e detailed 
description of wetiarn) mitigation measures 
Wiildiite and Fisheries Resources 


lssue Potente! bet end evten contact with 
Poor quailty pi water 


Mitigation Measure WF | requires that, when the 


pa lake forms. @ monforing program is 
implemented to determine whether wiciille 


species are utiizing the pl leke for foraging or 
other ectiilies. if this occurs, 8 hazing program 
siriiar to that used for the tafings 
enpoundmerts would be developed and 
inplernerted This measure would miremize the 
impacts to bat and evian species from cortact 


wih poor quailty pl water. 


issue Loss of poterntie/ bat habitat 


Mitigation Measure WF .2 requires conducting an 
inspection or survey of existing mine shafts and 
80s prior to initiation of mining ectiviies in 
order to determine bat occupancy. GSM would 
notfy the BLM prior to closing any shafts, adits. 
or man-made structures on BLUM-meneged land 
Curing mine operation BLM would determine 
whether addRiong protection measures are 
necessary to prevert impacts to bet species 
thet may inheba these areas. These measures 
would prevert any direct impacts to bet species 
that may occupy abandoned underground 
openings Long-term, indirect impacts would 
st® occur. 


tssue Loss of raptor nesting habitat 


Under Mitigation Measure WF .3. raptor surveys 
would be conducted during the breeding 
$@a80" prior to the initiation of mining activities 
On previously undisturbed lands between 
March | and August 15. # an occupied 
breeding terrfory or active nest site is located. 
restrictions would be applied to afl disturbance 
activities during the breeding season Measures 
would be identified by the agencies to protect 
breeding raptors. possibly inctuding 
construction constraints within 0 5 mie of nests 
during the sensitive early periods of the 
breeding season (eg courtship and 
incubation) The historic raptor nest located 
north of the tailings impoundment should be 
avoided iff cannot be evoked. this nest 
should be removed outside the active breeding 
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season @farch | to Auguai 15). These 
measures would prevert Gturbance of und 
rrirévréze the loss of errual producty for 


breeding raptors 
weve Loss of migpetory bid nesting habitat 


Under Mligation Measure WF 4 removal of 
native vegetation on previously undisturbed 
lands would be prohibited between May | and 
July 31 to protect actively nesting migratory 
bwds ARternatively. breeding bird surveys 
approved by the agencies could be conducted 
during the breeding season and prior to site 
Guturbance to Wert#y whether occupied 
terrRortes or active migratory bird nest sites 
could occyr within the areas to be disturbed 
nesting migratory birds are not located during 
the survey, construction could procesd lf 
nesting migratory birds are found. GSM woud 
coordinate with the agencies and based on the 
bird species detected. the agency biologist 
would make recommendations on whether 
appropriate protection measures should be 
implemented (eg. svoiience) These 
measures would be effective in minimizing the 
direct loss of migratory birds anc! identifying any 
senskive breeding areas prior to sie 
Csturbances 


Threstened, Endangered, and Candidete 
Species 


Mitigation Measures WF.1 and WF .2 discussed 
in the Wide and Fisheries Resources section 


above aso apply to this resource No 
addltiona) mitigation measures are proposed 


Air Quality 
No mitigation measures are proposed tor this 












No mitigation measures ere proposed for this 
resource 


No mitigation measures are proposed for this 
resource 


teeus Generation of wmecessary hazardous 
waste due & apis of hazardous matertiats ordo 
sofa 


Under Mligation Measure HiM-.1 af hazardous 
materials would be stored in a berm lined with 
an inpermeatie layer, rather than a sol or 
gravel berm Spills within the containment berm 
could then be recovered wih a vacuum truck 
ard ether recycled or diaposed of as 

necessary This measure would reduce the 
impacts due to spills around tanks and storage 
vessets 


teeus Generefon of unecessary harardous 
weste dus 0 Cranage fom routine 
marterance operators 


Under Mitigation Measure +1M.2 the impacts to 
808 trom the drainage of areas such as 
equipment {ruck wash stations and equipment 
mairtenance tacities would be mitigated by 
Ccoflecting and draining af washout /runof trorn 
the eres to an ol /weter seperstor before 
Giecharge to surtace waters Paving these 
areas such that washoul /runof collected in a 
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certral Grain aso would eliminate the impact to 
sol. Used of sludge could then be recovered 
with a vacuum truck and ether recycled or 
Gisposed of as necessary. This measure would 
reduce the impacts from the uncortrolied runoff 
of equipmert wash rinsate. 


tssue Generafon of unecessary harardous 


waste due fo imprope handling and/or 
reeponse to harardous materia) spits 











Under Mitigation Measure HM.3. the impacts 
from @ minor spi of hazardous material would 
be mitigated by training all personne! in the 
Proper reporting and response requirements 
Rapid and appropriate response to minor 
releases of hazardous material would reduce 
the amount of soll and/or water that would be 
impacted Requiring all personne! to have 
OSHA hazardous material training would reduce 
the chance of accidents in storage and 
transport of hazardous materials and increase 


overall safety 
Cultural Resources 


Issue: Direct impects to known cultural 
resources. 


Mitigation Measure C-1 provides for conducting 
data recovery at NRHP sites eligible under 
criteria “d° directly impacted by mining 
activities, to be carried out in accordance with a 
formal treatment plan prepared by a 
professional archaeologist and approved by the 
BLM, the MDEQ, the SHPO, and the ACHP prior 
to project commencement. Mitigation tor 
directly aflected sites eligible to the NRHP under 
criteria a. b, and c also would be addressed in a 
treatment plan. and would inciude such 
measures as information kiosks and artifact 
displays This measure would mitigate adverse 
eects trom direct impacts through data 


recovery, collection of available site rormation 
and educations) measures as determined on a 
ste by site basis, and would mest legal 
requiremerts under 36 CFR 800 


issue indirect impects i cufasa/ resources 
from mining ecOvites. 


Mitigation Measure C-2 woutd provide for 
limiting access to archaeciogical ses on private 
land, education of GSM employees as to the 
tragie nature of cultural resources, and a strict 
GSM managemert policy regarding casual 
Collecting of artifacts from project lands. This 
measure would reduce, bul not eliminate. 
indirect impacts to cultural resources on both 
public and private lands. 


Issue Surveying of project areas previously 
unirvertoried 


Under Mitigation Measure C-3. Ciass Il! surveys 
would be conducted by qualified archaeologists 
in those areas of Section 36 that have not been 
previously inventoried # disturbance in those 
areas is planned (applicable to the Divided 
Dump Alternative) Surveys would occur before 
disturbance and before issuance of the ROO 
Any potential effects to sites identified in these 
areas wcasd be considered through the Section 
106 process This measure would identify and 
assist in mitigating adverse effects to currently 
unidentified sites that may occur in the 
unsurveyed areas 


Native American Concerns 


tssue Consuftation on previously unider@ified 


shes of potential signficance to Native 
Americans. 


Mitigation Measure NA | provides for 
consuitation with local tribal representatives # 
Ciass Il! fieid surveys in Section 36 (see 
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Measure C-3) erally sites of potenti’ concern 
to Native Americans. Consufiation would be 
conducted to determine § the sites should be 
considered inportart twedliona csure 
properties, and & 90. to fisther determine the 
eppropriate miligation measures to svoid 
adverse impacts. The measure would assist in 
Werd#ying and mitigating adverse effects to 
cwrer@y uriderdiied sites that may be of 
significance to Native Americans 


AGENCY-PREFERRED ALTERNATIVE 


The nées and regutations implementing MEPA 
and NEPA (ARM. 17.4617 and 40 CFR 

1502 14, reapectively) require thet the agencies 
indicate e preferred eRernative. # one has been 
ertiied Stating a preference at this time is 
not a final decision The preferred aiternative 
could change in reeponse to public comment 
on the Oraft EIS, new information that becomes 
avellatle, or new enatysis that might be needed 
in preparing the Find! EIS. The preferred 
aherrative af this time is the Proposed Action as 
modified by the Return Diversion and No Pr 
Pond afternatives. 


¢ The Proposed Action best achieves Golden 
Suniight’s goals for developing tts gold 
reserves. Waste rock dumps reciaimed at 
the proposed combination of 31 and 21 
sopes are expected to be stable. The 
oxide rock and sol cap on the dumps 
provides an adequate mediurn for 
revegetation and should minimize sol 
erosion and water infitration 


¢ The Return Diversion aiternative, as & 
modifies the Proposed Action. evoids 
potential erosion and channe! damage 
problerns associated wih the proposed 


@version of upper Sheep Rock Creek into 
the tibutary of Conow Cresk The Aetun 
Owversion aiernative evoids placemert of 
ectd-generating waste rock in acjacert 
Greinages. as could ocow under the Oiided 
Ournp aRernative. thus concertrating in a 
smafier eres the articipated impacts to 
Groundwater associated with ARD seepage 
from the dumps. 












¢ The No Pt Pond stemative futher modiies 
the Proposed Action to better handle the 
probiern of objectionable effuerts from the 
mine by eliminating the lake of poor quailty 
water that would heve formed in the pa after 
mine closure. This in turn eliminates a 
potertial significant impact to widille that 
might have otherwise come in contact with 
the pR water 


if this alternative is implemented. the following 
mitigation measures would likely be applied 


* ARO seepage from the existing waste rock 
dumps as well as from proposed dump 
expansions is expected in the future. The 
minimum practicable groundwater maxing 
zone would be determined and granted in 
order to achieve the minimurn size for the 
mixing zone. additional geotechnical and 
geohydrological characterization of the 
hydrostratigraphic units downgradient of the 
waste rock dumps would be performed for 
both the west and east waste rock dump 
complexes. This measure would improve 
the precision of placemert and the 
eflectiveness of monitoring and capture 
wells within the mixing zone by delineating 
fracture systems and other preferential 
flowpaths that could allow ARD to move 
more easfy and with less likelihood of being 


naturally buffered The mixing zone 
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To reduce the amourt of ARD seepage 
reaching the groundwater, drains would be 
inatafied below the edges of existing dumps 
before final contouring and reciamation 
Engineered limestone drains would be 
placed in Sheep Rock Creek and other 
ephemeral drainages to collect. channel. 
and partially treat seepage from expanded 
waste rock dumps on the east side. 
Collected wate, would be treated in the 
water treatment plant 


¢ Water quailty end quantity at existing 
springs would be monfored. if springs 
Oeteriorated, replacement water would be 
supplied from the water treatment plant, or 
new sources would be developed 
Decreases in water for such beneficial uses 
as widille and livestock watering due to 
groundwater drawdown from capture wells 
and pl pumping, would be compensated 
for by providing water fromm the water 
treatment plant 


The design for the return diversion would be 
refined to improve stabiity and efficiency 
and reduce maintenance requirements. 
Refinements could include sizing to carry 
extreme runoft, excavating into bedrock to 
improve stability, buliding to gradients that 
more Closely approach the gradients of the 
existing channel to improve the diversion's 
function as a stormweter drain and reduce 
sediment buildup and down cufting, and. 
lining or grouting to reduce infittration and 
improve stabiity 


In tertatively selecting the preferred alternative 
and these mitigation measures. the agencies 
have focused on their major legal requirements 


under such tows as the Metal Mine Rectamation 
Act. the Water Quality Act. and the Gean Water 
Act and the issues that pertain to these 
requremerts. Other issues and possitie 
mitigation measures remain under Consideration 
ard wii be addressed. following the public 
commmnert period, in the Record of Decision efter 
the Fina EIS is published. 


The Partial Back? Aternative was analyzed in 
compliance with the Court Order of 

September 1. 1994 to evaluate the feasibiRy of 
pa reclamation. and pursuant to subsequent 
amendments to the Metal Mine Reclamation Act 
jat 62-4-336(7), MCA]. Partial backfilling is 
technically feasible as a method of pa 
reclamation 


Weh regard to economic feasibility, GSM 
provided MDEQO with engineer's cost estimates 
to accomplish the partial backfilling and 
reciamation of the pit as described in Chapter |i 
of this Drat EIS. A staff engineer for MOEO 
found the cost estimates to be reasonable 


MDE contracted an independent certified 
public accountant to review proprietary 
economic information provided by GSM 
containing income and cash flow projections 
based on the mine's historical costs, a range of 
gold prices. and the assumption that mining 
would continue as proposed and that the pit 
would subsequently be backfilled MDEO 
determined that a positive return on investment 
in the mine would be the intial threshold for 
determining the economic feasibility of 
backfilling | partial bactfilling would eliminate 
any reasonable likelihood of realizing a positive 
return on investment, backfilling would be 
considered uneconomic. 
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The certiied pubic eccourtars found GSI's 
economic réormation to be reasonatie and 
found nothing to suggest ful the urndertying 
essurpmiors were nol ressoratie The 
projections indicate twit e posiiive rate of return 
for cordirpwed mining under the Proposed Action 
would be resized orty § the price of gold wes 
eustained af $400 per ounce Guring the aretysis 
pertod of 1997 trough 2003. The return on 
wwestmert would be very small for the period 


Fuuctuations in gold prices wil affect the resuits 
of the Proposed Action more then any other 
single tector Currert market indications 
suggest that the price of gold wil everage 
eround $350 per ounce through the period with 
iRBe to suggest en upturn in the near tture 


A sustained gold price of $350 per ource toy 
the pertod would reef ho net loss wer He 
Proposed Action. though wih a posiiive cash 
fow This is typical of a mining cperation which 
requires 6 large iii nvectmert fut is 
recovered over fe Ged fe mine WE gold a 
$350 per ounce ard the requrermnert to partisiy 
bect#, GSM would not be atte to recoup as 
itil rwestmert af 2 prot 


Based on the erafysis sutwrerized above & 
Goss not appear that there would be any 
reesonatie likelihood of GSM realizing 8 positive 
return on investmert. Therefore, 8 has been 
Oetermined that partial backfilling is not an 
economically feasitite method of pa reciamation 
Consequern@y. the agencies’ preferred 
aernative does not inctude pertial backfilling 
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approved by MOS. end BL Guing he pend 
trom 1963 to Juve 1990. Owing 1908, GOW 





An appeal of BLM s approval of Amendment 008 
was fied with the US Departmert of the 





Fecermnon Mortars Enwronrnerts intormation 
Corte, Minera! Policy Cerner, and Sierra Cud 
on September 13, 1990. The appes! alleged 
that BLM Gi not comply eth severs teders 
iaes Pctuding NEPA the Endangered Species 
Act ard the Migratory Bird Treaty Act 


On Apet 14, 1903, the BLA muted largely ih tevor 
@GM The GLA cated Review of te 
record in fs case inctuding the EA 
(Envrorvnertal Assessmert) the erwyss of 
responses heretic and the sikuéations 
Ceveloped as 8 resuf of fs process discloses 
tat officials of MOS and BLM as wel as he 
permitee have made rmpressive efforts to 
ensure successt reclamation of larcds 
Guturbed by ths massive mining operation and 
to avons signiicart adverse envrorrnerts! 
npacts" The IBLA also nied that two of the 
phartits had no standing in the case 


The IBLA did request that BLM determine 
whether addtiong bonding was necessary tor 
the possitiie reconstruction of several 
reclamation test stes As a rest the BLM and 
MOS. reviewed GSMs bonding and issued a 
Gecision requiring an additional $443 000 bord 
GSM posted the bord on June 27. 1993 





















1A3.b Montane Disvict Court 
Oecision 





An appeal of MOS s approval of Amendmert 
008 was fied with the Mortane First Judicw! 
District Court, Lewls and Clark County, on 
March 30 1992 The Gallatin Widille 
Association joined the plartif’s listed above tor 
the appeal After 2 years of legal proceedings. 
the Oistnct Court Judge ried on September | 
1904 that MOSL must prepare an E'S that 
thoroughly evaluates potertia environmental 
impacts associated with Amendmert 008 The 
cour determined that & was improper tor MOS 
to base Rs approval of Amendmnert 008 on the 
31 stipiations Ysted in the ROO tor the EA 
The court ruled that 


* MOSL could not rety on Mitigation Measures 
that were neither included nor evaluated in 
the EA and 









































° Since stipuistions comtsined in the FOOD 
relies on on-going studies. monforing arc 
reveed plana te conctusion wi hese 
actions would reduce impacts to te lieve 
regiicarce eas utstartisted arbitrary 
ard capricious 


Aker te cour néing in September 1994. the 
piereits, MOSL arc GSM negotiated a 
Sethiemert Agreemert that slowed mining to 
cortinue under Amendmert 008 urti the 
compilation of an EIS The Settemert 
Agreemert aso provided for the formation of a 
comeniiee composed of MOSL. GSM. ard the 
plaireis 10 Oversee the preperation of the EIS 


lA3c mvestgston of Ground 
Movernert 




















Ouring mid. 1994 GSM volurtarfy suspended 
operations afer ground movernent was 
Getected in portions of the p®. and beneath the 
mii ard East Waste Rock Ounp Ground 
movernert was intially expressed as a series of 
smal cracks in and sround the plart ste After 
suspending operations. an extensive 
investigation wes conducted to Wertiy the 
nature end extert of the ground movernert and 

















The cause of the movernent was diagnosed and 
Sablized in approximately 4 morths Another 
35 months were spent completing secondary 
comtainwnert factities and repairing the mi 


Based on the gealogic and geotechnical 
studies, f wes determined that the movernent 
ocowrred on a faiure plane as much 
as 300 feet below the surface Movement was 
tiated by the load created trom the mine 
Waste rock Gumps The tabure plane occurs 
aiong the upper cortact of the lower unl of the 

















Boreman Group The Gimensions of the ares of 
movenert are approxrrately | 0 mile Dy 
14 mbes and inctude over 300 million tons df 
matera (Foster and Smith 1995 Gokier 
Associates Lid 19954) 


[A300 StabiizsGon end Remediston 
Efforts 


Ouring 1994 the upper Bozeman unt moved 
approximately 2 to 4 feet prior to completion of 
Sabéization measures Movernert ceased after 
GSM excavated approxrnatety 6 million tons of 
waste rock fromm near the head of the tafure 
An addtional 7 million tons of waste rock were 





















Cfi4caded tons were placed at the toe of the 
tabure as a “butiress” to enhance stabiity 

(Map |-2) The remaining 11.5 million tons were 
placed on stable ground northeast of the area 
of the movernert. 





Numerous repairs and modifications were made 
to the ore-processing taciities after the ground 
movernert was stabilized Features such as 
flexible jot .eslart and fliexiie pipe couplings 
were incorporated into the ore processing 
taciities to accommodate minor ground 
movernent in addition. an extensive monitoring 
system was installed in the mine and plant area 
to detect minor movernert (GSM 1995a. 
Appendix 5) 


Stabilization measures were permitied 
incremertaily During the stabilization effort. 
10 revisions to the mine Operating Permit were 
approved to r-Rigate or study ground 
movernent These stabilization repel and 

monitoring programs were authorized as minor 
perma revisions (GSM 1995a) Ore processing 
operations resurned in February 1995. after 
agency approval 


‘Ale Stabilization Efforts - Pit and 
Waste Rock Dump 
Modification 


Although movernent was arrested by the 
unioading of waste rock and the construction of 
































overs ‘watery of tre (netem Toye Mire 














the Duftress. cormtinued waste rock Geposiion 
required modification of GSMs waste rock 
Gumping operations Waste rock was no longer 
placed af the head of the side biocs ard waste 
rock GUNS were redesigned to enprove 
mablity Open pl and waste rock Gurnp Gesign 
revisions are Cescribed in detail in 
Section 1.8.1.4 Current Mining Operations 
Stability monforing and comingency plans siso 
are Cescribed in Section 1 8 1 a Currert Mining 
Operations 


LA4 January 1995 to 1997 (interim 
Dump Pian) 


Mining ore processing and tailings disposal 
continue at fe mine sie under the interim 
Dump Piun. which was approved by the newly 
formed MOEQO as two minor permi revisions in 
1995 and 1997. The interim Ournp Pian allows 
GSM to continue mining through the EIS 
preparation period in accordance with the 
Settiemnent Agreement by providing alternative 
waste rock dump space within the existing 
perm® boundary Alternative waste rock Gump 
space was needed because stability concerns 
prohibtted GSM from depositing waste rock in 
areas originally designed as waste rock dumps 
under Amendmert 008 Waste dump designs 
were revised in the interim Durnp Pian so that 
ground movement would not be reactivated: 
The interim Dump Pian provides for 136 acres 
of ahernate waste rock dump space in the 
buttress area Under current production rates. 
the permitted waste rock disposal Capacity wil 
be fied in late 1997 or 1908. 
















































Waste dumps and other faciities authorized by 
Amendment 008 and the interim Dump Pian are 
shown a8 existing mine factiities in Map | 2 and 
described in detail in the Operating Perma 
(GSM 1995a) Other minor permit revisions 
during 1995 described in the Operating Perma 
include construction of a Gril core storage 
buliding and replacement of underground fuel 
tanks wih above-ground fuel tanks (GSM 
19964) Minor revisions in 1996 include new 
monitoring well and geotechnical hole locations. 
waste rock Gump expansion approval to use 
borrow material for capping the off doaded East 
Waste Rock Dump. and approval to use a 


















sre Cal to seed and tertivzve rectamation 
Sopes rather than Mydromuiching 


1A5 Operations Under Existing 
Mine Permits 


The Operating Perm summarizes operations 
under the existing mine permit (Operating 
Permit 00065) and fs amendmerts (GSM 
19950) The Operating Permit provides maps of 
existing operation! areas and taciities ard the 
text describes the operation monforing. 
mitigation reclamation and closure plans 
Permit amendmerts and revisions inctuding the 
3) stiputations of Amendmert 008. also are 
Oescribed in the Operating Perma Measures 
that neve been inplemnerted to mest 
requirremerts of the stipulations are discussed 
later in this chapter, and in GSM's Annual 
Reports 


The existing environmental conditions at the 
mine se are dorninated by mine-reliated 
activities, including open-pl mining waste rock 
Giaposal. ore processing and tailings disposal 
The pit lies just east of the topographic divide of 
Bull Mourtain and encompasses an area of 
approximately 312 acres Currently the pit 
bottorn is at an elevation of $225 feet 
Approximately 29 0 million tons of ore were 
processed through the end of 1995 The 
interim Dump Pian allows tor processing an 
additional 5 | million tons of ore while limiting 
disturbance to existing permt boundaries Total 
surtace disturbance at the end of the interim 
Ourp Pian (circa late 1997) within the existing 
approved permit boundary is estimated to be 
approximately 2 336 acres 


Exploration. geotechnical. and groundwater 
monitoring investigations at the mine site 
continue in accordance with Exploration License 
000297 Approved activities under the 
exploration license plan for the next 4 years 
(unt# 2000) include 
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these are listed in the Operating Perma (GSM 
1996a) The stipuiations and compliance status 
are provided in Table |! Al stipuiations heve 
ether been implemented by GSM or 
commm@merts have been made by GSM to 
address the recommended MRigation Measures 


1.8.2 Issues Pertaining to the 
ttentane Gevvenmentel Petey 


The District Court identified four categories of 


potertial impacts that were not adequately 
analyzed in the 1990 EA 


¢ Potertial impacts from waste rock dump 
sopes Constructed and reciaimned at a slope 
angle ratio of 2 horizontal to | vertical (2:1). 

















+ Potential impacts from ack) water vapor rise 
in the tailings impoundment and waste rock 
dumps 


+ Potential impects to surface and 


groundwater quality trom acid rock drainage 
(ARO) and Neevy metals and 





+ Poterti enpects essocuted ef perpetul 
wee o@§e ver wt 


Each of these mmpacts hed fe puter to 

become sigwicert, end MOS. ew BLM had 
Cevenped sipietons © 1990 pro to he 
axyrove Of Amenomert 008 to address ese 











impacts However the efiectveress Of ese 
Stpuashions was not evetusied fm the 1900 EA 
Thus section preserts « summary of the 

enpacts the efectverness of he sipusstioss thw 
apgty to them and a cross reference to te 
sections in Chapter [Vv that discuss the impacts 








constructed 270 'e tained at a slope angie ratio 
of 2? horortal to | vertical (21), and that 
MOEO did not adequately evaluate the potertia 
ervironmertal impacts resulting trom 
rectamation tabure of 2 | waste rock durnp 
wget 


GSM proposes to construct and reciairn waste 
rock Gumps af @ combination of 21 and 

31 stape angie ratios (GSM 19052 GSM 
19956) Potertial environmental impacts to 
808s vegetation wide surtace water and 
groundwater resources could resut f waste 
rock Gurnp reclamation is not successt at the 
proposed slope angie ratios #21 and 31 
Reclamation success of the waste rock dump 
Sopes is highly dependent upon |) so# erosion 
rates. and 7) the abiity of vegetation 
communities to estattish and mairtain 
themseives under the existing climatic 
conditions at the mine The success potertial 
Of revegetating 2 | and 3! slopes is discussed 
i detal in Chapter 'V Sols and Rectamnation 
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Test plertings for pf bench reciamaton 
are Gescried m GSMs Annus Rapot 
suorn@ed fF 1953 





















Onversion designs were preserted 
re crannies 


Plan to Gertiy flows trom the pl inctuded 
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Review of the appiication tor continued wwng 
end approve’ of aperstions 6 being co lucted 
Pureuart to the reguistory requirermerts 
cortained in NEPA MEPA and the rug tesory 
tah ses Wertiies above The ea! agency tor 
preperation of the E'S « MOEO wah BL 
acting as codead The US Army Corps of 











A Notice of irtert (WOR) to prepare the £15 was 
putiienhed in the Feders Register on 

October 25. 1906 The NO! Ifted scoping 
commenerts to be sert to the MOEO and BLM 











Pro Novwerbe 10 1995 On Seuernbe 2 
1998 copus Of 6 nome ~ulenee were eaued to 
oe reewage ‘eh ov Weer asoren 
or wae beeret gages The MOEO ew 
BUM eo mabed rectus vutihosfors 10 
veerestied perwora agercma of grange A 
Ath mesting wes hei 7m Wheerel Morten 
on October 17. 1985 Aggrostrataty 75 to 
100 marten df te mise mended the 
mesting ed commerts eure recorded As 6 
reat od the puilix scoping process 
1S commert iemers were received by the MOEO 
orc BLM \se-> ow concerns raised af fe 
mesting ed Corteaned the wren comnerts 
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preperation of the Oret EIS 
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madications es described hn the afernetives 
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imgiemertation of the Proposed Action or 
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inchuding the COE and MONRC The MONAC 
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review of the proposal and acquisiion of 
hoerses leases ofc and approval of activity on 
state schoo trust surtace arc /or mineral estate 
prior to any disturbance on these lands The 
permis necessary trom MONRC woutd depend 
on the type of disturbance proposed for 
permanent disturbances condemnation wort 
compensation and/or es lend exchenge would 
be necessary Addtiong MEPA review reiatve 
to state trust lands would be required pricr to 
MONAC trust lands decisions MONRC rtenis 
to use the EIS ard the data § provates as « 
hesetine tor this review 



























































Tathe |) Nets the permis licenses and reviews 
that are required prior to approval of the 
proposed amendment The at Quality permt 
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Table H-t 
Surtece Ownersiup of Orsturbence and Perma Boundary Aree 



























































TOTAL 
S071 
West Waste Rock Durnp 138 476 0 616 
East Waste Rock Dump 263 76 0 339 
Buttress 16 3 0 169 
Tailings Area 769 2 0 771 
Pa 275 37 ¢ 312 
Piartste Area 8: 17 0 oe 
Roads Outside Disturbance 3! 0 0 31 
Boundary 
TOTAL DISTURBANCE AREA 1,723 613 ° 2,336 





Note Totals may not add due to rounding 
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Note Totals may not add due to rounding 
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FIGURE Il-1 SCHEMATIC OF ORE PROCESSING OPERATIONS - GOLDEN SUNLIGHT MINES 
BEST COPY AVAILABLE 























BLANK PAGE 





























satety berms af Gum™ping ports Operstoraiy 
the waste rock GuT™ tops are graded to lent 
runt tor acjacert areas ard to prevert 

egvicart scormsations Of runt wate fat 
couid produce seeps Of ack) water below the 
Gunes Also most waste rock Gus are 
Constructed wih vertica’ benches that wi 
provide sape lengih breaks to help cortral 
erosion Of the waste rock Gump from major 
Storm everts afer the slopes are reciarned 
United erosion coours form waste rock Gump 
sapes Curing operations because of the coarse 
nature of the mateats Retention berms ace 

constructed arourd the expercding dump toe 

ater sol stripping «The berms are designed to 




















+ Prevert precipitation that tails on the 
Cisturbed waste rock dumps trom runming of 
the stripped sof surtace at the Gump toes 
ard cevsing erosion 


+ Promote infiltration of surtace water run of at 
the toe of the dumps and 


+ Prevert waste rock trom railing beyord the 
Osturbed area 


Ourmp designs retertion berms and surface 
water diversion structures are described in the 
Operating Perma (GSM 1995 Anpenda 6 and 
7) Ownp saope s discussed in 
Section ' B 1b Existing Reclamation Plan 


The buttress was designed to help stable 
ground movement ff is constructed as a series 
of benches frorn which waste rock can be 














Reclamation Pian 


Coarse ore & Crushed and grou’ to a fire 
@urry betore Tre gai’ can be extracted 
Crustung iewctves reducing rock particte size to 
acgromrnatety § 6 ch using gyTatory and com 
crushers Wet girding © rad arct bal mis 
further reduces rock sive to less than © 01 mt. 


Viemwng ar ore warty 


The goukd © extracted trom the ore slurry using « 
vet cyanate process The ore sturry is mixed 
wt sodiurn cy made lime ard compressed ar 
i twelve 400 000 gallon leach tanks equipped 
wi aghators to beep the solids in suapension 
The leaching process places gakd ito sctulion 
as 8 gold cyanaie compound Goki is 
separated trom the sols by wasting in 
hydrocyoiunes to separate the slime and sand 
fractions of the leach The sand traction 


goes to the Sarcd Talings 
crout 


The STR ciroull separates the got) bearing 
sulfides from the sand portion of the tailings by 
Concentration in spiral shaped iaunders 
pyre rich concertrate is ground in a bat 
rl to 0 002 inch in size to expose gaki 
encapsulated in pyrite to turther cyanate 
leaching Following preliminary leacting the 
resuiting gold bearing sctution and the 
finety ground pyrite are sert to the activated 
carbon cirouits for recovery of the disscived 
gotd The remaining pyrite rich materia is 
Giverted to the tailings stream tor diaposal in the 
tallings Mmpoundmerts 


The slene fraction from the wasting ciroult is 
sert to a thickener which pracuoes two 
product streams a@ Clear overfow stream arc 
an urderfiow stream which co tains af of the 
sine scolds Both soreams are hen treed by 
carbon adsorption tor gatd recovery Gok 
adsorption coours / carbon in ouip tank ard 
carbon calves oherge. wih activeted carbon 
frorn coCOrms shes 





























































Gatd @ removed from the carbon in pressure 
stringing vesseta Gokl removed trom the 
carbon is returned to scttion tor stectrowinwing 
orto tee woo cathodes The gotd dacen stes 
wood 8 emefied and poured info hare which 
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might exceed the existing floor su™p pump 
capecties The buried portion of the tailings 
lime has bean replaces wih a dual comained 
Tipe af twice the previous slope to mcrease th 
flow rate 


Orurns of a cyanide neutralization chemical 
(calcium hypoctiorite) are on hand to detoxity 
any spilis or leaks that might escape the 
cortarnernt systems After detoxtying the 
spied material and impacted ground are 
remow.d to the tailings impoundments The 
mine has an on-site Cyanide analyzer capable of 
measuring low levels of cyanide Samples of 
the Cleanup area are analyzed to ensure that al 
of the impacted ground and spdied materials 
have been removed Duplicaie sarnpies are 
sert to outside laboratories for confirmation 
Spills or leaks along the tailings line route would 
be handled in a similar fashion 


Equipmert for storage and use of hydrogen 
peroxide is kept on-site for detoxification of the 
tailings impoundments Tailings impoundment 
monitoring wells are moniored in accordance 
with the agency-approved plan and the 
information is reported to MDEO and BLM on 
an annual basis. Tailings impoundment 
pumpback wells associated with Tailings 
impoundment No | are designed to discharge 
into Tailings impoundment No. 2 during mine 
ife, and into the permanent water treatment 
plart thereafter Tailings impoundment No 2 
seepage is collected in the reclaim ponds and 
will evertually be pumped to the permanent 
water treatment pliant for treatment 


The electric power for mining tacilities is 
currently provided by the Montana Power 
Company via a 17 5-klovolt (kV) transmission 
line that links the plant site with a substation 
located south of the project boundary (see 
Map |-2) Several smnaiier 4 16-kV distribution 
lines extend trom the pliant site to the tailings 
impoundments and pi, A new 4 16-KV 
distribution line will be required to transmit 
power to the permanent water treatment plant 
that will be built to treat pit outflow, tailings 
seepage and waste rock seepage at mine 
Closure (see Section Ii B 1b, Existing 





Reclamation Plan) The new distribution line wil 


parallel he access road ‘or the permanert 
wale reaimert plart 


Smal portable generators are used for 
emargency lighting for the various facilities A 


natural ges pipeline extends along the main 
access road to the plant sie and supplies gat 
to the mill mairtenance shops. and assay 
laboratory Natural gas is used to tue heaters. 
the alr scrubber, crusher. boiler, reactivation 
kin. and refining turnaces 


Machinery, including trucks, drills, and 
excavation equipment, is powered by gasoline 
and diesel tuel Fue is stored in a new 
above-ground tue! bay located on the East 
Waste Rock Ournp Complex north of the plant 
she (see Map |.2). The taciity incudes two 
45 000-galion aboveground storage tanks for 
diesel These tanks are set in a cement 
structure that provides secondary containment. 


Approximately 1.119 gpm of watur is required 
for ore processing, Gust suppression, and 
Grinking water An average of 167 gor of fresh 
water is pumped from the Jefferson Slough. In 
addition, approximately 30 gpm of .. oundwater 
is imermibently pumped from a well located on 
the southwest side of the project area Water 
frorn the well is used primarily for dust control. 
The remainder of the water requirements 


Potable water at the plant site is currently 
provided in portable containers supplied by a 
local vendor and by a potable water treatment 
facility at the mine site Water resources and 
water rights at the mine site are described in 
Chapter il! of this document. 
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GSM's Storm Water Poliution Prevention Pian 
for existing mining operations was revised in 
August 1995 (GSM 19950). Wale tat 
accurnuiates in the excavated pi! boflom Curing 
mining operations is treated wf!) lime and 
purnped to the mil for use in ore procerseng 
Diversion channels route surtace wacer runct 
around the tailings impoundments and waste 
ro < dumps. Diversion channels hat do nat 
return to natural Grainages bul release water 
orto natural undisturbed slopes are designed 
with rip-rap diffusion structures to receive the 
fow and disperse f on the hiisiie Sedimert 
cortrol berms are constructed at the confluence 
of diversion channels with natural channels 
Sedirmert cortrol berms consist of rip-rap 
aprons which allow water to pass but inhibi 
transpurt of sediment from a channe! to the 
natural slope Rip-rap berms are placed across 
the apron every 25 to 40 feet to dissipate 
energy These structures are intended to 
reduce sediment delivery to natural channels 
before and during the period when reclamation 
is taking place After re-lamation is complete 
and vegetation is reestablished, trapped 
sediment will be removed from the upstrearn 
sides of the berms and stockpiled or 
revegetated and stabilized in place 


Pa Water. Pi water is a combination: of 
groundwater seepage and surface water ~unoff 
that flows into the excavated pt. Pi water is 
collected in surnps at the bottom of the open pit 
and is pumped to a limetreatment facility in the 
plart where tt is treated for use in ore 
processing Al mine closure, pi water will be 
routed to a permanent water treatrnent facility 
created to treat pi water after ore production 
ceases GSM monfors pit inflows and pumping 
rates on a monthly basis, and reports this 
information to MDEO and BLM on an annual 
basis At least once every 5 years GSM revises 
ts bond calculations and submits additional 
bonding for the construction and operation of 
the permanent water treatment plant 
Construction of the permanent water treatment 
plant to treat pit outfiow at mine closure is 
required by Stipulation 20 to Amendment 008 


approval in 1990 (eee Section 1.8.1. Stipuiation 
Compliance) 


Approximately 37 gpm is curren®y pumped trom 
the pt to "he lme-cestmert tactity, based on 
1996 data An anatysis of the sludge produced 
trom the weter treatment process indicates that 
t is not a hazardous waste under RCRA ard 
can be Ceposiicd along with tailings in the 
tailings impoundmerts (GSM 1995). 


A hydrologic model has been completed by 
GSM to estimate the amourt of water that wil 
be introduced to the pl trom both groundwater 
inflow and precipitation should the mine cease 
operations after the ‘nterim Durnp Plan in 1997 
(see Section 1B 1b, Existing Rectarmnatior: 
Pian) 


Tailings impoundments. Two diversion 


Channels around the tailings impoundments. 
referred to as the east and west diversion 


channeis, have been designed to route storm 
water flow around both impoundments The 
east diversion channel has already been 
constructed, whereas the west diversion 
channe! has been redesigned and is being 
constructed in 1996 and 1997. The east 
Giversion channels were sized as required by 
Amendmert 008, Stipulation No. 17. Because 
of uncertainties in the wording of the stipulation. 
the east diversion is sized for the full Probable 
Maximum Flood (PMF) based on a 6-hour 
storm. A clarification of the stipulation by 
MDEO in May 1995 has allowed GSM to 
redesign the west diversion to accommodate 
half the PMF based on a 6-hour storm. 


Waste Rock Dumps. Runoff from waste rock 
dumps is collected in storm water diversion 
channels Two types of diversion channels are 
built on waste rock dumps low gradient 
Channels which collect runoff on terraces. and 
high gradient channels which bring the 
collected runoff down the dump to natural 
channels The steeper grades on the latter 
channels require rip-rap The dump-related 
Giversions are sized for the 100-year, |-hour 
precipitation event which is anticipated to yield 
the highest peak flows for a 100-year recurrence 
interval evert’ This design was presented to 
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MDEO for the inmerim Durnp Plan and approved 
in 1095. 


Emergency planning and response measures 
for process solutions are discussed in the 
Hazardous Materiats Managemnert section 
above Emergency planning and response 
measures for ground movernert. fire < 3 
medical emergencies are Giscussed below 


Ground Stability Monforing and Reporting 
Geodetic monforing data for ground movernert 
are Curren@ly reported to MDEO and BL on a 
morthty basis Geodetic surveys of three points 
are conducted weedy to detect movernert as 
early as possible Morthty surveys of 

12 geodetic poirts are completed in addition to 
the three points surveyed weekly 


GSM also monitors inclinometers and 
plezometers inclinometers are surveyed on a 
rotating basis to detect any ground movement. 
such that some inclinometers are surveyed each 
week individual inclinometers and piezometers 
are surveyed monttty Data trom inclinometers 
and plezometers are reported to MOEO and 
BLM yearly in GSM's Annual Reports) Four new 
inclinometer installations were completed in the 
tal of 1995 Down-hole extensometers wil be 
installed in se’ect inclinometer holes ff the 
inclinometer becomes inoperable 


Protocols for actions to be taken # renewed 
ground movement is detected are outlined in 
GSM's December 23, 1994, letter to the MOEO 
and BLM (Foster 1994) Pursuant to this letter. 
agency notification and review of block stability 
wil occur # any of the following criteria are 
exceeded 

















* An average groundwater increase in the 
Bozeman Unt within the Sunlight Block of 
greater than | foot during any | morth 
period. 


* A cumulative. everage groundwater level 
increase of 10 feet in the Bozeman Una 
within the Sunfight Block. with respect to 
Novernber 1904 levels. 


+ & movemert i rdicated by inclimnometers 
located within the Surdigtt Block or 


Giscerniie trom geodetic monitoring Gata 
over & period of 2 morte of more. 


Should any of the ouflined criteria be exceeded. 
GSM wil notily the MDEO and BL by 
a 


Five and Medical The GSM Emergency 
Response Tear is composed of 32 people. 
including 16 Emergency Medical Technicians 
(EMTs). some of whom have advanced training 








to Butte. which has the nearest hospital with 
ervergency tacities GSM mairtains fire 
preversic:. and comtrol equipment at the mine 
ste 


GSM is subject to the Federal Mine Safety and 
Health Act (MSHA) of 1977, which sets forth 
mandatory safety and health standards for 
surface metal and nonmetal mines. inciuding 
open-pi mines The purpose of these 
Standards is the protection of ie. promotion of 
health and safety. and prevention of accidents 
Regulations promulgated under MSHA are 
codified under 30 CFR Subchapter N. Part 56. 


GSM's Safety Manual (GSM 1993) provides 
satety ruses for afl portions of the mining 
operation. including practices in the mine area. 
ore processing taciifties. maintenance and repair 
shops. warehouses, laboratory, and office 
Each year, approximately 6.800 worker hours 
are dedicated to classroom safety training 
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This section discusses envrornmerta’ protection 
measures Utilized Guring mine operations 
Envrorenerta’ protection measures Utilized tor 
rectarned areas follow the reclamation plan as 
Gescribed in Section 1B 1b. Existing 
Rectarnation Plan 


Protection of Weter Queility The groundwater 
arc surtace water quailty within the mine area 1s 
















the Rattlesnake Block that route water to a 
'=1d application disposal area northeast of 
Tailings impoundment No 2 A gravel drain 









factiies ito waters of the state of Montana 
Storm water runon in the pit area is directed 
into the open pat via the haul road system. 
This water is then removed from pit 












operational water treatment plant at the plant 
ste Storm water runon in the waste rock 


dump areas is imercepted by diversion 


dewatering sumps and directed into the GSM 


Giches before — comes into cortact wath 
acid generating rock. This water is then 
Girected rfc areas wi promote eviitration 
ard recharge to the undertyiry; groundwater 
system PrecipRation thet talis directly orto 
urweciained waste rock Gumps typically 
puddies and evaporates and/or ri@pates 
ito the Gump surtace where ft is driven back 
to the atmosphere trom heat produced in 
exothermic oxkiation reactions (GSM 1995. 
Appendix 5 5-1) 




















Any runoll that does occur directly from 





to exit imo adjacert natural guiches. where 
@\ Intually infitrates into the subsurtace 
Some runofl from the main access road is 
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resus are reported to MDEO and BL 
arruaty 


Water Cofiecton and Treatnert. GSM 
collects acidic water that accuruéates in the 
open pt using sumps The water is pumped 
to the operational water treatment plart in 
the mii complex and then incorporated irto 
the ore processing crcul. Acidic storm 
water runofl trom the ore crushing stockpile 
is collected within a lined pond near the mil 
complex. The acidic Midas Spring discharge 
is collected by a Grain system that reports to 
a holding tank. The holding tank purnps to 
the same lined pond that collects runofl trom 
the ore ple. This water is then pumped to 
the operational water treatmert plart and 
used in the ore processing circull. 


Control of Process Sokision. impoundment 
No. 1 is presently being dewatered by gravity 
drainage During operations, the seepage 
from the impoundmert is collected and 
pumped to Tailings Iimpoundmert No 2 
Following mine closure. the remaining 
seepage wil be pumped to a permanent 
water treatment plant before being 
discharged Al closure, the drainage from 
Tailings impoundment No. 2 will be recycied 
back over the impoundment area and 
evaporated by spraying until the drainage 
approaches a near zero, steady-state flow 
Any residual steady-state flow trom 
impoundment No 2 wil be directed to the 
permanent water treatment plart before 
being discharged GSM also used 
secondary containment structures in the mil 
complex and along pipelines to prevert 
discharge to the environment ff a spill or leak 
of process solution occurs. in addition. a 
cyanide neutralizing chemical (calcium 
hypochiortte) is kept on hand. and provisions 
are made to drain the process solution into 
impoundment No 2. f necessary 


Protection of Air Quality Dust is suppressed 
at the mine site by reguiar water treatments or 
sol stabilizers Drilling equipment at the mine 
ste is equipped with water injection systerns to 
moisten drill cuttings and minimize dust 

Oiecharge 



















Noxious Weed Control Ural bord release. af 
property within the permli boundary is inspected 
annually tor noxious weeds) Noxious weeds 
within the permli boundary are chemically 
cortrolied as detailed in GSM's existing weed 
cortral plan, which is on fle wih the Jeflerson 
County Weed Board. Ncxious weed cortrol 
resuMs and a map are subrnified to the agencies 
in each annual report. 


Protection of Wildlife. Because of the high 
levels of CN in the tailings impoundments. GSM 
has had to develop a hazing program to deter 
watertow, and exctusion measures to deter 
other widille since the opening of Tailings 
impoundmert No. | in 1963. CN levels in 
Tailings impoundment No 1 have been kept 
below 50 ppm since 1994 by adding hydrogen 
peroxide. However, CN levels in Tailings 
impoundment No 2 remain high in 

March 1996 CN levels in impoundment No 2 
were 286 ppm. values of 25 to SO ppm or less 
would have to be mamtained to minimize widiite 
mortalities from CN (USFWS 1991), GSM's 
program has grown over the years from a 
“daytime and shore patrol ony” level to a full 
blown muitilaceted program with 2 to 3 full time 
personne 24 hours a day, 7 days a week. GSM 
reports wildlife mortality to the agencies in their 
annual reports. 


Fencing and Passive Exciusion Measures 
Tailings impoundment No 2 was designed to 
reduce the potential for exposure to wikdilite 
The surface area of water within the 
impoundment is kept as snail as 
Operationally possible by selective spigoting 
of slimes around the periphery, and by 
pumping reciaim water for use in the ore 
processing facility at a maximum possible 
rate in addition, an 8-foot high page wire 
fence around both impoundments with 
2.inch by 4-inch wire mesh prevents large 
mammals from entering the area A | -foot 
high berm constructed along the inside 
perimeter of the fence discourages small 
marmnmais trom entering the tailings 
impoundment area by digging beneath the 
fence An additional page wire fence 6 feet 
in height was erected around the pond 
located below the ore crushing area during 
the surmmer of 1995. The fence was built to 
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prevert Geer trrvn accessing the lined pord Chemical used for human exposure to 
area, where ‘hey mgt efher become cyarude) Mortalities are raported 
trapped or Gamage the liner annually to MOEO and BLM. 

Hazing and Monitoring Programs Wikdile implernertation of the Cyanide destruction 
hazing resusciiation and mortality process wil reduce cyarude levels in the 
monitoring programs at the tailings tadings mnpoundmernts to levels cornsdered 
impoundments have been implemented to sate tur wikSite by approximately earty to 


minimize widite mortalities at the tailings 
impoundments. GSM has developed highty 
efficiert techniques for hazing birds. These 
include 


*  intermittert firing of propane canons 
placed around the impoundments. 


* Operation of a sound system which 
broadcasts rock music and more 
recently, recordings of predatory birds 
(hawks, taicons, eagles, etc), and 
Uttrasonic sound, 


* 24-hour surveillance by mine personnel 
to haze away any observed incoming 
birds with shotguns and pistols that fire 
whistler and cracker shells, 


* Pyrotechnic explosions, such as 4-inch 
waterproo! fire crackers and whistiers. 


* Operation of houseboats, hovercrafts. 
and small boats on the ponds to haze 


away incoming birds. 


* Patrolling ponds at night using 
high-powered lights and strobes to 
intercept birds. 


* increasing hazing personne! during peak 
bird migration periods so that three 
persons patrol the impoundment area 
from 2 hours before daylight until 
2 hours after dark. 


* Training programs for accurate wicdiife 
Wentification and sate handling. and 


* in the cases where birds ignore hazing 
efforts, land in the tailings 
impoundments, and become sick they 
are retrieved with a net and revived with 
army nitrate and oxygen (the sarne 


mid-1998 However hazing and monforing 
prograrns wil continue at the same levels 
Gue to other, less acute hazards in the 
tailings impoundments, such as copper arc’ 
other metais 


Protection of Historical end Archaeological 
Resources. if historical or archeeciogical sites 
are discovered during excavation, construction, 
or sol salvage. the work is halted immediately 
and the appropriate agencies are notified 


Protection of Public Health and Safety. Active 
portions of the mining area are fenced for public 
satety and widille protection Abrupt pit 
perimeters will be bermed. signed. and fenced 
upon mine closure 


"B16 Fuastng Reclamaton Pian 


The existing reclamation plan is described in 
Getal within the Operating Perma (GSM 1995a. 
Section E, Reclamation Plan). For all areas 
except the open pl. objectives of the 
reclamation plan are to bring the final land use 
and vegetative cover to a level that is 
comparable to that of adjacert areas. Of the 
2.336 acres of total disturbance, | 892 acres 
would be revegetated. 236 acres would be 
undisturbed or have already been seeded and 
reclaimed. and 208 acres would not be 
revegetated (including steeply sloped and 
inaccessitie areas in the pi and roads outside 
the disturbance boundary) The plan provides 
for topsoll and subsol salvage. oxidized rock 
salvage. and reclamation of waste rock dumps. 
tailings impoundments the plant site utilities, 
roads. and other miscellaneous structures Pt 
reclamation plans inctude berming and fencing 
abrupt pit walls. diverting surface water run-on. 
revegetating oxidized talus slopes and benches 
where teasivie. and treating pi water to prevert 
Objectional effuents trom leaving the pf area 
































GSM's origina! rectamnation plan for 
Amerdmert 008 has been modified to address 
the ground movernert that ocourred in 1994 
ard the Constiution# issues rejzarding 
reciamation of the pl a. required by the MMRA 
Numerous reclamation studies were conducted 
in compliance wih the stipuiations of 
Amerdmert 006 The complete reference list of 
these studies, which have been supplied to the 
agencies, is provided in the Operating Permit 
(GSM 1995a Cross References) The status 
ard comma&merts related to the stipuiations of 
Amendmert 008 are discussed in the Surmmary 
in the beginning of this EIS. and in 

Section 8.1, Stipulation Compliance. and 
Table |-1 Rectarnation studies have 
concertrated or 


¢ Revegetation test plots on waste rock durnps 
evaluating success of reciarnation on 3 1 
versus 21 slopes. 


* Tailings impoundment No | test reclamation 
plots evaluating the need for a Clay cap. 


* Oxidized waste rock cap characterization 
and selection criteria. 












+ Water movement within and acid-generation 
potential of waste rock dump material. and 


* Erosion and vegetation cover comparisons 
with native reference areas 


Concurrent Reciametion Concurrent 
reclamation of mine taciifiies begins as soon as 
possible after they bec one permanently 
inactive. Over 116 acres of disturbance have 
been reclaimed to date. as detailed in ne 1995 
Annual Report (GSM 1996a) Reclamation. 
including waste rock Gump slope reduction. 
oxidized waste rock capping sof placement. 
and revegetation. was inflated in 1995 tor 
portions of the East and South Waste Rock 
Dumps The South Waste Rock Durnp 
reciamation was delayed wih the agencies 
approval url the EIS is completed The portion 
of the East Waste tock Ournp that was 
Ofitgaded to stap the ground movernent was 
reciained in 1996 






















As Of August 1997, GSM had posted a total 
bond of $38,043,902 to cover reciarnation costs. 
The bond was updatsd in June 1997 wih the 
required anrwal incremert of $1,158,000 The 
bond also wes updated in June 1996 wih the 
required annual incremert of $1.156.000. as well 
a8 an addtional bord of $945 702 to increase 
the articipated tture water treatment needed 
based on pit infiow data The original bording 
commimen. as stipiated with Amendment 008 
approval, required annual increments of 
$1,158,000 through 2002, and annual 
increments of $408.000 per year in 2003 and 
2004 This was modified wth interim Durnp 
Plan approval and preparation of the EIS. The 
total bond commitment wil be reviewed by the 
agencies when a decision on the EIS has been 
made. regardiess of which alternative is 
selected Bonding requirements wil be revised 
at that time according to which alternative is 
selected 








As stipulated in the MMRA the total value of the 
bond is reviewed every 5 years and updated to 
compensate for inflation or other factors as 
needed The 5-year review on GSM's bord. 
eee 
of this 


GSM currently has a water treatment plant to 
treat pf water during operations GSM's 
@dsting reclamation plan provides for the 
construction of a new permanent water 
treatment plant to treat the anticipated infiow 
imo the pi. potential seepage from the waste 
rock dumps. and seepage trom the tailings 
impoundments (GSM 1995a Appendix 13) 
GSM has submitted a total of $5,304 702 to 
MOEO as part of the surety bond for this facility 
to be constructed and operate as long as 
necessary to ensure that discharge from the 
mine she meets Mortana water quality 
standards The amount of the bond wis 
calculated using worst-case hydrolugic and 
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Temte 6-4 
Recterrston Schedule tor Project Feciiines Under the No Acton Afterns®ve 














Waste Rock Ournps Recortouring (as compieted) 
Waste Roct Dump Capping Tapsol Placemert arc Reseading 


Talings impoundmert Stabiization (assumes 4 years to dry) 
impourndmert No | 
impoundmert No 2 


ss 

Tailings Impoundmert Capping Topsol Placemert and Resesding 
ir poundmert No | (essummes 8 to 10 years to conscikiate} 
Impoundmert No 2 (assurnes 4 years to conscikiate) 


Open P and Perimeter Rectarnation 
Removal of Structures. Solution Tanks and Equipmert 
Borrow Areas. Wing Dike. and Diversion Structure Reviamnation 























Hau and Secondary Road Revegetation 
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Water Treatmert Plart 











‘For concurrent reciamnation to date see annual repor! maps submitted to agencies 





"Reclamation of the water treatment plart would occur orty | water treatment of pf water tadings 
seepage. and waste rock seepage is no longer needed to mest Mortars water qualify stariards 
Reclamation of the water treatment plart would be completed within 2 years efter treatmert is no 
longer needed 
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eaorwr: asesewmow Gewese 

Cores eivey csbvated ue J wu. vares 
@ Oe prcee sunés be efit & psy 
@ esrerewnn Cppubrs ow peuk 
repincemert d Oe ci) eowy KH yess ~The 
retee Ge pf race dete coferted by 
ovusd) fed © neported Ff GSMs 
ong wou - ive SE he 
wten d Ge ered report t 1655. 
eorG@ed eute bow rovevet 0 $044 OD 
t© weap fe aut vestret bow sdeqmte ty 
veairg 30 gor d rioe A te ew 0d wwe 
@e Pe erety bow pot ty he pererert 
wate restmrert tecSPy w@ be corwerted to 8 
permarert rust trw ard assigned to fe siste 
@ Morera 4The state of Mortare wf 
eareoute Pe tert! ut! cotrwed vestmert « 
nol necessary to mest Mortare wate quailty 
Gaver 


Based on actus measured flows 1908. 
poterty pl dewstering ouffow af the ew of 
the reerte Own Plan is estirnated by GSM to 
be epproxtratey 3% gpm (shor term) Talings 
wnpouramert No | punpbect walls are 
@xpected to corntirwe to coflect and discharge 
egproxtrately the current seepage rate of 

288 gor = Therefore to ecoomrmnodate pa 
rao end punptect wel wate trom | afings 
wnpourdimert No | the permanert wate 
vestrnert plarc w@ need to rest en estrrated 
301 gor of pf ew weiirgs office (shor! term) 
@ te ow oO te reertr Dury Pen 
Agperctts A) 


Over the longterm pf r@ows ere estrnated to 
oresse to appradrately 64 gum = As Talings 
wrpourdimert No | dewsten seepage form 
te rrpowrwimet oS epdéirete a on eutevated 
700 gprn or less os the tafings become dry ew 
the source Of esepage ful revere © prenarty 
Gvorsweute wietoe hs wate wf cours 
to be raged to the permanent wute vrestmrerd 
Glare form the | afirgs impaowweret No | 
ferebact ew cyte ul wate qaity 
@arutarde can be mat The dewtety 0 
Teitge pavumert No | of regwe 
epprunbratay 6 '0 yeas 


Agprusbratay '% gor J fom the 
reauhn pands talee Go td Temege 
weposuinert No 2? we wre to be raged to 

































































fe oe process pet Gute cto Ge Ate 
wes aco seepage For Imoardnet 

No. 2 Geo wS Gecrenss ow Gre os Oe Eg 
Quis oc ectevaior commerce Atte 
rweg cesses. Ous eute e@ be recyuted aw 
apres ow fe Phouruinest een 
Seepage tor 'aings imparumert No 2 oS 
owt.) ea ttrue & eqruntratay 10 gen 
@ tess (Agpercis A) This water w® be rested 
” te perveret eute restmert pet song 
o@ Telrgs imoordmert No | este 


Made! estrrates ruicate tut seepage fon the 
West Waste Ract Ov w® evertumty need to 
be cafiected ard treated to protect gourwater 
quality (Aoperd: J) An estimated $2 gor of 





























" actus pa (flows o seepage trom the waste 
rock Gung are higher than the estrrates 
Qreserted the excess w@ be pumped to the pf 





eddtiorg fows Beseed one pf devetion J 
between 6.075 and 6.100 teat af He ew of the 
wreeren Our Plan ard @ pond eve @orage 
charge 0 epprosbratety 30 test the pf coud 
eccomvnadate epproxinately 30 miion gators 
@ worl tem wate storage capacty # ects 
esepage rates form the tafings Iposrurneres 
oe tage en eatrrated existing ined 
overtice base eash df impouruimert No 7 
wasd be used to short term storage uti the 








od 

















Ounurbed areas ruisted 0 Pe pervw et ante 
weatrert tacty are oer on Map i? The 
access road tor fe tactty of ete song te 
comida shown on Map i? Ulity ines of 
tahoe te access road 4 GSM ef moto te 
Quartty ard quality df sudge produced af he 
oerverert exte veatrrart (aart or a Quaterty 
bess ad provete fus réormation to MOEO aw 
BLM on on ervrwe bess Based on rt 
reeMs tor sevytes cofectad & GSMs 
exatirng opesiow wate veatrert plat the 
@udge produced trom the permanert water 
reatmrert plart is not lety to be hazardous 
waste urvier the CRA (GSM 'G94b) 
Anperda C ouilines the reveed shuige diaposa 
plan tor the permanert water treatmrert plart 


ft - estinated thet shudge production at ihe 
permanert wate trestmrert plart wi be 

17 cutie yards oer Gay form plart startup 
trough year 10 and 71 cubic yards per day 
beyord yee 10 The dewstered shige wi 
heave a minenurn solids cortert of SO percer® oy 
weige The shaige w® be punped to a suige 
Gaposa larcl® \ocated on the surtace of 
Tailings impourdmert No 2 Al the larc#— 
wudige wi be disked’ dried and compacted 
reducing the fing volume = Larclll cols wf be 
constructed wih geormembrane liners The 
tafings impoundmert line wf provide a 
secondary \estage cortarynert system From 
Clart startup through year 10 two 184 foot 
square cefs wi be requred Beyorw yea 10 
cats w@ be 200 square fest Celis wi be fied 
to @ 204oct depth This correapords to « 
Storage capacty of § years worth of shuige 
production per cei The fing surface ares of 
Tailings impourcimert No 2? wi be 1855 acres 
providing adequate storage ares to over 

1,000 years worth of shige production Al caf 
Gosure 8 geomermtrane line «8 be placed 
over the surtace of the compacted sudige 
Sockpied capping materials w8 then be placed 
Over the geomembrane and revegetated 
(Apperdis C) 


Rectamation df the permanent wate treatmert 
(lert end essocisted UERy corto end power 
fires w@ take place when trestmert is no longer 
necessary However no sie spectic 
reclarnation plan extets i GSMs curred 
Operating Perma tor the wate treatment plart 































































Sot Mecegemers 
Topscl and sted sumathe ty part growth = 





Ouizved waste roct has a reduced potertia to 
generate ARO Oxntized waste rock is savaged 
fromm the pl to provide nearly neutral meters 





Action Atternative s 3.851 300 cubic yards The 
total estirated volurne of nevirs capping 
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‘Treee Capt specications apgty to af aternatives The No Action Mternatve aso inchates an addons '8eut cay eye ow fo 
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BEST COPY AVAILABLE 
































"Sot and nevirs capping depths on stapes heve been adjusted to accovt to ncresead vohsre reqwemerts Achsl dapihe ave the came as 
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Ks 'Pt “Highwail” includes all areas within the pit that would not be reseeded or revegetated due to steep slopes or inaccessibility 


"Any shorttalis of ether topsoil or oxide rock tor borrow 
neutral capping will be provided taiowing locations 
Sedotlll andl Ueda atte 40 Ub tale enmdeaetn o ob ooelaiiemomaenam 


Note Totals may not add due to rounding 
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material avaiable is 3.500.500 cube yards 
Sutable borrow materials also can be approved 
by the agencies as reciamnation capping 
Shorttailis in neutral capping material evallabie 
wi be compensated by material from borrow 
areas in the tailings dam miscellaneous area. 
the buttress miscellaneous area or the p.artsite 
miscellansous area 


Ai oxidized rock planned for removal is 
sampled according to compositional variability 
ard tested for ts potentis! to generate ARD 
Cormbined field observations and acidity testing 
Getermine whether or not the material is suttable 
for salvage and subsequert use as reciamnation 
capping As oxidized rock stockpiles are 








constructed, composites are collected and 
tested for the potential to generate ARD. The 
currert sol and oxidized rock salvage and 





* The rock must heave an oxidized color on the 
surtace. and when broken must retain the 
oxidized color. and 


* Wh the aid of a hand lens, no pyrite should 
be observed on any broken surface 


f 90 percert of the rock observed within a unit 
meets these criteria the material is saved for 
use as oxidized rock capping if these criteria 
are not met, the material is either tested to 
determine the degree of ARD potential. or 
ahernatively, discarded in a waste rock dump 


Based on kinetic testing and test plot data. af 
oxidized rock to be salvaged for reclamation 
Capping material must have a net acid 
generating (NAG) final pH of 40 or greater 
(corresponding to a neutral rock unit) # ft is to 
be used for reclamation without liming 
Oxidized rock with a NAG pH between 3.2 and 
40 wil be lined to neutrality before f could be 
used for reclamation Oxidized rock with a NAG 
pH of lees than 3.2 wil not be used as a 
reclamation capping material Potential acidity 
resutts trom oxidized and unoxidized rock 


samples are reported to the agencies in GSM's 
Arrwal Reports 


Most waste rock Gump slopes are reduced trom 
angie of repose (14:1) to 2:1 for rectamation. 
The buttress and some waste rock Gurnp slopes 
in the east Gump complex are reduced to 

31 slopes for stability reasons and visual 
aesthetics Al waste rock Gump tops are 
Sloped sway trom the dump tace towards 
Giversion channets. Waste rock Gurmp slope 
taces are recortoured wih not more than 

200 feet of vertical distance between erosion 
control benches that contain diversion channels. 
Al waste rock Gump surfaces are capped wih 
oxidized rock lime (¥ needed based on acidity 
testing). and sol prior to seeding 


Oxidized Waste Rock Dump Cap. After 
reducing the slopes of the waste rock dumps 
and recontouring the surface, the new waste 
rock durnp surface is tested for potential acid 
generation by analyzing composite samples 
taken from a survey Controlied 100- X 100-foot 
grid established on the recontoured surtace. 
The grid also is established to entity elevations 
that are used to verity thickness uniformity of 














accounting, or an on-site hydrogen peroxide 
based NAG pH test (lor a description of the 
hydrogen peroxide NAG sampling protocol see 
GSM 1991 Annual Report Appendix E, 
Development of a Quick Test Method For 
Production of Acid Generating Capacity of 
Waste Rock) If an on-site NAG pH testing 
method is used. a minimurn of | sample in 50 is 


if sarnples have an acid base accounting value 
using the modified Sobek method of greater 
than -20 (requiring amendment with 20 tons of 
lime of less per 1000 tons of waste rock) 
and/or a NAG pH of greater than 3.2. then the 
Gump surface wil be treated as an oxidized cap 
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and limed to neutrality before sold is placed and 
the cap is revegetated if samples have an 
acid-base accounting value of less than -20 
(requiring amendmert wih greater than 20 tons 
of teme per 1,000 tons of waste rock) and/or a 
NAG pH of less than 3.2. then the upper 

6 inches of the dump wil be limed to neutrality 
before a 24-inch-thick minimum cap of suftable 
or lemed oxidized waste rock or borrow material 
is placed on the dump. GSM has the option of 
placing an additional 6 inches of oxidized waste 
rock or borrow material in the reciarnation cap. 
in eu of the liming requiremert for the upper 

6 inches of the acid waste rock dump surface. 


Placement of oxidized capping material must 
meet unlormity criteria established by MOEO 
and BLM (GSM 1995a. pp 27 and 26). After 
the oxidized cap is in pince. the survey grid with 
100- X 100-foot spacing is reestablished on the 
dump, and samples wil be collected again at 
each grid intersection The samples wil be 
visually examined. and represertative samples 
analyzed for potential acidity if potentially 
acidic areas are Wertified. more sarnpies are 
tested Those areas where more than one 
sarnple has a NAG pH of less than 40 are 
ether top-dressed with enough lime to 
neutralize the cap, or recapped with suttable 
oxidized rock. 


Waste Rock Dump Soil Placement. After the 
oxidized cap is in place and has been sampled 
for Quality and verified for thickness, sol is 
spread Placement of sol must meet uniformity 
criteria established by MDEO and BLM (GSM 
1995a, pp. 27 and 28). After soll placement, the 
surveyed 100- X 100-foot grid is reestablished to 
verity sol thickness. Col depths are 19 inches 
on the west and south dump complexes and 
24 inches on the east dump complexes A 
composite sol sarnpie from the in-place sof cap 
is collected every 5 to 10 acres and checked for 
texture, pH, Electric Conductity (EC), potential 
acidty, sof nutrients. and sodiurn adsorption 
ratio (SAR) 


The 21 to 31 slope surfaces with down-siope 
lengths greater than 30 feet have dozer gouges 
constructed in the final cover sof surtace 
Erosion/access benches are spaced across 
dump sopes at approximately 200-foot vertical 





























tervals The benches are designed to reduce 
waste rock dump slope lengths to minimize 
erosion on the slopes and irtercept run-off. 
Orainage ditches on the benches slope heck 
into the Gump to collect runofl and route E to 
the dump diversion channels) Waste rock 
Gump Grainage Giches are constructed to 
handle the same design flow as the dump 
Giversion channeis. Benches also are used for 
Construction access. seeding and maitenence 
As 8 rest of the benches, the overall slopes 
are dightly less than 2:1 of 3:1. 


Weste Rock Dump Revegetation. After sol 
placement. dump surtaces are tertiized and 
seeded wth the seed mix shown in Table Ii-9 
GSM has committed to keeping erosion below 
2 tons per acre per year after successful 
vegetation establishment using a visual analysis 
and comparison with native reference areas. 
The use of muich is just one of many erosion 
control practices GSM may choose to 
implement on any particular slope to reach that 
goal. Once the establishment of grasses and 
shrubs is successful, the reclamation plan 
provides for planting seedlings of Douglas fir, 
limber pine. and Rocky Mountain juniper in 
appropriate areas. The seedlings will be grown 
from seeds collected on or near the mine site. 
Rocky Mountain junipers will be planted at a 
density of 20 to SO plants per acre. Tree 
planting wil be arranged in wind breaks and 
thickets that vary fromm 10 to 50 trees per acre 
North slopes will be planted with Douglas fir, 
south slopes with limber pine. and east and 
west slopes will be mixed 


Waste Rock Dump Monitoring. The following 
monitoring program is being conducted on 
waste rock dump reciamation plots Waste rock 
Gump toes are inspected annually for seeps 
during operations Any seeps are collected and 
treated to prevent off site impacts to water 
Quality Groundwater monitoring wells at the 
toe of the waste rock dumps are monitored for 
infitration of contaminants each spring and tall, 
and reported to MDEO and BLM on an annual 
basis (GSM 1995a, Appendix 12) Erosion on 
reclaimed slopes is monitored annually and after 
high preciphation events Revegetation 
progress is monitored annually by measuring 
canopy coverage on revegetated slopes in 
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completed over an 6 to 10-year period (GSM 
1996 [Append O 1992 Annual Report]) 


To prevent wind erosion on the dried portions of 


the tailings impoundments, a basal reciamnation 
layer of borrow material is applied as soon as 


process during mine ife and treated after mine 
Gosure 


Tailings Iimpourdmen Rectemetion Cap 
After the survey grid has been established. 
non-ecid-producing local borrow material is 
applied until tailings consolidation has ceased 
and final grades have been achieved (the fina 
impoundment grading plan is described in 

Appendix 9 of GSM’'s Operating Permit) 


The MOEO has approved the use of borrow 
material for capping the tailings surtace. 
provided that 


+ Borrow material used for capping has a loam 
sol texture or coarser. and an ackd-base 
accounting (ABA) of 0 tons lime 
(CaCO,) /1.000 tons of material or higher, 
and 

















+ The survey grid is re-established after 
placement of the borrow material to vertty 
24 inches of borrow has been applied and 


* After placement on the tailings surface. the 
borrow material is sarnpled and retested for 
Rs act) generating potential using the 100- x 
100 foot survey grid poirts. results must be 
reported to MDEO and BLM 





Placement of the borrow and sol material cap 
must meet unilormity criteria established by 
MOEO ard BLM After testing verifies the 
suRabity and thickness of local borrow. an 
16-inch clay layer is placed on top of the 

24 inches of local borrow to minimize seepage 
trom the impoundments The clay is 
compacted to a permeabiity of 10° centimeters 
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per second (om/sec) or oss The ot ycrotagy. Pore Wate Creamery ew Ges 
Comet Ocihog! a @ 1905). 

The fia rectamation wyers w@ be 2 is of sol 2 Aectemenor 

totalling 24 inches ~The subsc! of be applied 

feet fom 12 t 16 ches Pick =Pireiy, o The recternetion glen provates tor pa 

tapsc’ eye e@ be apgited trom 6 to 12 riches reclamation fat addresses safety commons. 

tick Then the 100- X 100400! survey gt o@ Ome weste roc? capping ew revegetation 

be re-estatiished » fra tne to verPy tots sot to prevert ARO femere tensive) etdile hebtst 

replacemert Gepths of 24 rctes Sol testing orerceTet ec go ante ov 








w@ be conducted and fra! revegetation of 
vcr 


Tefings impoundment Revegetstion Ate 
sof placemnert the ertire tafings mooundimert 
ares w@ be fertiized arc GB seeded wth the 
mix shown in Tate 8-10 This mix is designed 
to maximize sod water Utiization enhance 
evapotransprstion and minenize réitration 


Teiings Embenamen Rectemetion ‘he 
tallings embankmert, constructed of the 
Cycioned sand traction of the tafings has been 
Geposied at a 3:1 gape o fatter Any htwe 
sand embankmerts deposited a! anges sieene” 
than 31 wi be reduced to 3 | for reclamation 
The embankment slopes wi be capped wih 
24 inches of neutral rock of coarse borrow 
material. tolowed by 24 inches of sol Testing 
to very the quality and thickness of materiats 
wil be the samme as proposed for the 
impoundment surface except local borrow 
could Nave a coarse fragment content much 
higher than that on the impoundment surface 
The embankment face wil be seeded with the 
waste rock Gump seed mn provided in 
Tatie 9 











Tellings impoundment Reciemetion 
Monfioring The majorty of groundwater 
monitoring welts betow the tailings 
impoundments are monfored for tailings 
seepage and trace metatis fou times per year 
Five sites betow Tailings impourcimert No 2? 
are monfored morttty (GSM '99%e 
Append 17) Monforing of sof che-rstry was 
conducted for 13 monthe on test plots 











wi coow The resuits of ts research are 


preserted by Dalilhopl! ef af in The (fect of 
Earthen Covers on Tailings impourcimert 





vordesie "erejerTet 


Setety Abngt pf perrneters o@ be bermed 
ard lerced Warning signs @ be placed 
srourd the pf perrneter 


Oxutized Weete Roct Coppi ond 
Revegetation ‘rees «8 be pleted eord the 
pt perwrete end on tats Sapes where safety 
Rabity ard growth medarr show Benches 
cortainng enough fine material to suppor plert 
We wi be seeded aw parted wih trees where 
safety sows May benches thet heve 
Sficiert eth to show machinery a..06% ard 
which are not likely to becurne buried wi, 
rubtie from pf wats C.er Ume of be capped 
wth 24 inches of onkiized waste roct toflowed 
by 24 inches of sol and revegetated 
Reclamation seed mimes are the sane at that 


used on the tallings impoundments 


Widiite Hebfst Enhancement The to owing 
additions! pf reclamation procedures se 
Cesigned to enhance wiciife habtat r the pt 

















* Construction of five large rapto cavities (lor 
guider eagles) af least 6 tee low 4 teat 
Geep, and 4 to 6 teat high ~The covilies w@ 
be rerforced with concrete f necessary 





+ Construction of five smal raptor cavities (flor 
praine and peregrine taicons) af least 
24 inches long |? inches Geep and 
12 notes high These cavities aso wi be 
rertorced with concrete # necessary 


+ Ledges and ermal cavities Constructed 
erewtere in the pa Nighwal wi provide 
sutatie habitat tor red tahed hewks 
great horned owls turkey vultures are 
boutrens 



















































































‘PLS - Pure Le Sead 
Note The seed mixes can be modiied af ary time wih agency approval 
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¢ Comsucton of to horbores exceetiiora. 
@ wen 100 eo 10 nohes high aw 
—_— tap-eared 


The @act tocsfion of the raptor cov@ies ew bat 
excevefore «6 be dsterried new fe ow I 
rare Ge ater vatie portors Of the pf wah 





@matie eqvects can be mos! scouretely 
Gere 








Mer~w Wet end COrouwuster Menagemert 
orm water rsr-on 3 be Gveted sroun the 
pa to mwentze wate ecosrasation in the pa 
Owersion channets wi be designed to hervie s 
100-year, |-now precipiation evera. Pt 
excevetion wie the ruetn Dune Pen of 
cease af an deveion 0 appraxtrately 
6.075 test, which is appro -"etely 250 fest 
below te water tattle (6.375 tect. Water tat 
ecousrasstes the pf bofiom wi be punpsd to 
the permanent wate vrestrnert plert as 
necessary to marten « pf pord devetion 
between 6.075 end 5.100 GSM estinates thus 
wO requre approxbratay 48 to S4 gpm to be 
purged trom the pond (+Hydromatrics inc 
1906) This w@ marten « por surtace eres 
between 17 and 36 acres. Water w@ be 
removed by e subrnersitie pup Mmourted trom 
@ fosting barge within the pf pond = The 
Gacharge wi be routed by fexitte plastk pipe 
to the permanert wate trestmrert plat before & 
(se Giecherged by evaporation from « pond land 
application o diecharge rto 8 drainage uruier 
@n approved Mortare Poiution Discharge 
Clerination System (MPOES) discharge permit 


Rectamation of the plart site and othe bubdings 
w@ commence as soon as they are permanently 
wmactve Rectamatio «@ inchue removal of af 
@ructures, urtess « use can be found tor the 
fact®y ard that use is approved by MOEO and 
BLM Areas to be reclaimed w@ be tested for 
thet act) generating potertia prior to 
ingiemerting reclamation procedures if the 
she 8 acts producing the waste rock Gun 
reclarnation cap w@ bs used if the sites are 
nat eck) producing they o@ singty be resofed 
ard revegetated $ “ipping may be used as s 
seed bed preparation techruque on disturbed 
























































evens etuh neve been aufgected © exessve 
eof compaction Ownsbed erens to which Os 
tectvuque may be used Pohate He plat ehe 











ard sols w® be property diaposed of or 
decortaminated in accordance wih the 
apphcatie requremerts in 40 CFR parts 267 
ard 764 # GSM generstes any hazardous 
waste by removing hazardous consiiuerts 
Guring partial end fina mine closuve wf 
hazardous waste generated w8 be hervied in 
accordance wih a applicatie requremerts 
40 CPR part 262 GSM does not foresee 




















restdusa, ard waste waters 0 e ROU 
haze waste tacit) 


hie rence di ary aruchses. roads sity 
conmion, aw obw ecGery Guhsberces «8 
be comtowed by pufirg © mater wp orto fo 
as o exceveted evens Of He roads o 
contgors. The gow of rectamnafion is to 
recorto.s Guturbances to as close to origin 
cortows es possitte Aftes cortoutyg te B 
matters w@ be veusdy repected ard serryied 
tor poterdial acidity. # the ehes ave act’ 
producing, they w@ be rectatnead wih the waste 
rock Gump cap Wf the sles are not ack 


producing, they w® ernety be rescied aw 
eoaded: 












Successhé rectarnation test plot sites as 
Oatermined by the agercies. w® remain in place 
urtess Hwy rtertere wih the aperstio aw 
rectarmation of the surrounding taciPy Ary 
Gansbed ted plot shes «8 be moorporsiad reo 
the fw recternafion plans $f ary reciained sie 
hae to be reiisturbed. sof wS be ressivaged tor 
mbeequert reuse 


Revegstation mixes @ vary tor disturbed sreas 
The waste rock Gsnp mi w® be used on steep 
@apes. and the tafings impo uinert mi o8 
be used on garde dapes aw fat areas 





Operation of the sold waste larx#® w@ cortrus 
wii mire Gosyve Mater pieced i the iar ctS 
w@ be turted wt the waste rock GuT™D 
Rectaration d the ern w@ procesd in 
ecoordance wih that adined for the waste rock 


args 


Sof w@ be esivaged from borrow area wing 
Ge ard Gverwn a@ructires on af apes lets 
fen?! Ad of these tactics w® be rectarnad 
rurenertady as hwy are compietad AB ous 
@apes 8 be constructed af 8 2? | gape o 
fene Sol wo be placed efere necessary ty 
tlert growth) Otherwise sol o@ be socked 



























ord ate used to wires rOOWret 
redavramfon 48 dopss w@ be esaded wih fo 
waste rock Gu" reclamafion seed mm Flat 
evens w@ be seated wo fo 
moordnert eset mm Excess Geum 
construction mater w@ be soctgied ty 
relamation capping materuts 


Taiings mpourimert No | wing dius were 
rearred pricy to approval of Amerndmert 008 
Teirgs impourimert No 2? wing dikes w be 
constructed to 25 | dopes. covered wih s 
rwersn 0 6 rches oO sol ard ssaded wth 
the waste rock Gun reclarnafion seed mh 


The Operating Perma ougines goss tor 
successh! rectamnation on test plots in terms of 
revegetation sof erosion sod chemistry ew 
veatimert unBorm@y (GSM '904e pp 24 28) 
Each of these critters is described bris@y below 


Revegetstion Aevegsiation success «to be 
eveiumied by measuring canopy coverage on 
revegsiaiad Sapes ew erence comvrnusriiss 
in order to actieve reciamafion success | 

canapy coverage of revegstated apes must be 
@ east © percent 0 canopy coverage in 

reterence comvrnuriios 


Sof Erosion Sedrnertation on rectarnad 
sapes is compared to 110 percert of the 
sadinertaticon on reference serena ff the 
amat of eadenert cofectad torn recterned 
sapes end 110 percent of reference areas doss 
rot Gite af the @ percert protatdety eve 
(using @ pared | teat) during the frw year 
Com@pareon then erosion corerd ew be 
conesiered successt\s 








































Sot Chemistry in order to be deermnad 
succeashs sod Chervatry # af years must mest 
the taowing ortera 


+ The ph wile te cove oot and need 
warte rock aye must be wit 20 utes of 
rill pf or mot less hen 65 anv 


+ The echdtve mfliate levels COver ead aru! 
etre waste 1c COVE must net roreese 
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by more Pan © pwost ebowe vay 
manne eee 1 oy CO Bye ow 


° €&e afee roeness by ewe Ow 
@ percocet. e @okttomert calcésfon mut 
be pertormad to Werdy fe cute oO ecw 
wegeion 1 riafion jt fe wmareiesion 
capacty d Se cov syutem to esibrate eo 
engi of @ne belore ph dscire coos 


Trestment Unitermity. Trestmerts of cover or 
cappirg rater «6 be deemed euccesss § 
te meneved dep df onw mater rests fo 


tafomting octets 


° Ad east @ psrcert of the design Puctrwes 
mut be masawed af S0 percent a more I 
the eargfing shes o reresct locafions owl 


¢ Aj east 75 percert of Ge design Cictrwss 
rust be massed @ @ percent o more of 
the eareiirg sles veresct tocaficns evi 


* Mo sampling ste may heve tess han 
SO percert of the design waste rock of cove 
ood Cuckrees 
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carapy co.w 0d 8 psost a move GEM way 
propose Ow MOFO ew BL bess rectiewato 
qcnccsss on Ouse ctee 


Post «tiring tard use wo rwhate poled hase 
wwrg etiie habte hey prochkaiion ew 
beso garg 


The pf eres er) fw rectamafion corto ove 
oan m OF Map 6 hr GSMs Operatry Powe 
(GSM 'Gmhe) Pos ewe tpagarty oS 
whale Gapes ew bewhes 0 comparatio 
hy ord Gatiby w Oe 0 efece wees 
exe © fe pf wen 





































































CHAPTER & PROPOSED ACTION 
28.2 Continued Mining GSeyond the nes epread ky lerey fe ire 
Asters @A2s Proposed tewy Opruiors 
waa x = noe arena waa suiitnenenlliabemndioannenens 
omarg Pere & aoe wwey & qqungl ching mutate ond eqiymat 





coy@rs beyod Ge rare (asp "ie we 
euvotratey 7008 The Propoesd Ack 
wuss aged fe 2 eager waste xd 
@apoes gem a exec te tadress crema’ 
© @ative gas ments Map i's som 
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pern@® basviery een ow astace Orwee® 
unde te Prapoesd Acton 
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(oth tee erryte avi patertad rewy clans) 
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Land Maragerert Omen (MONMAC ewe 
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The reclamation plan ute the Proponent 
chor Gen torn fe csvert rectarnatan (tar 
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Table 5-12 


Otsturbance Occurring Above State Schoo! Trust Subsurtace Lands 
Proposed Action 












































Note Totals may not add due to rounding 
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The methods. equipment, and ore processing 
rate for mining described in the No Action 
Ahernative would remain unchanged under the 
Proposed Action Annual ore production rates 
would remain approximatety 25 million tons per 
year. As discussed in Section 1.8.1.4, Current 
Mining Operations. ore is crushed at the plant 
site and gold is extracted using a vat cyanide 





CrCUR IS designed 10 destroy Cyande in the 
talings matenals prior 19 sending them to the 


tailings disposal taciity Construction of the 
system was scheduled to be completed in late 
1997, cyanide concentrations of at least 30 ppm 
or below will be achieved by early to mid- 1998 
The proness will alleviate the hazards to widilfe 
and reduce the risks of groundwater 
comtamination associated with cyanide in the 
tailings impoundments 


The tailings impoundments would not ‘equire 
modifications under the Proposed Action As of 
December 31 1995. approximatety 29.0 million 


tons of tailings had been deposited in two 








impowimerts. Al tat time, Tailings 
impoundmert No | wes af capacty and 
Tailings impoundmert No 2 had a remaining 
capacty of approximately 27 3 million tors. 
Thus, the combined capactty of both 
im™poundmerts is approximately 56.3 million 
tons of tailings § in total approximately 
55 million tons of tailings would be produced 
trough completion of the Proposed Action 
The existing capacity 6 sufficiert to 
accommodate the tallings generated trom the 
Proposed Action. and the 6-hour Probable 
Maximum PrecipRation Evert (PMP) wih 5 feet 
Of treeboerd on the embankment 


Continued mining under the Proposed Action 
would use the existing administration buldings. 
mining and equipment maintenance shops. 























assay and metallurgical laboratory tueling 
taciities, and other support taciities described 
in the No Action Alternative No new ancillary 
mining taciities would be needed to support 





waste are expected 10 be generated under the 
Proposed Action 


The number of shiprnents of hazardous 
materials and hazardous waste transported to 
and from the mine site per week under existing 
Operations would not change under the 
Proposed Action Hazardous materials would 
continue to be transported to the mine site by 
DOT regulated transporters and stored on-site in 
DOT approved containers Secondary spill 
comtainwnent structures would continue to be 
provided for storage containers All hazardous 
materials would continue to be stored on private 
land 
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GSM's @dsting Spl Contingency Plan woud 
remain the same for the Proposed Action (Gee 
Section 1.8.1.4. Current Mining Operations, for 


@ Gescrytion ) 


No addition! electrical or gas distribution lines 
would be required for the Proposed Action. and 
the rate of energy Consumption would remain 
unchanged Smal portable generators would 
continue to be used for emergency lighting 
Machinery would continue to be powered by 
Qascline and diese fuel 


No new water sources would be required under 
the Proposed Action, and the rate of water 
consumption would remain unchanged Water 
for ore processing and dust suppression would 
continue to be supplied by the Jefferson 
Slough. 8 groundwater well, and recycled water 
frorn the tailings impoundments and the pi 
Potable water would continue to be provided by 
treating water purnped from the Jefferson 
Siough and in portable containers supplied by a 
local vendor. 


The locations of surface water diversion 
Channels would be modified to conform to the 
proposed pa and dump plan under the 
Proposed Action (GSM 1995b, Extwba 4-1) 
Although the locations of diversion channels 
woutd be modified for the Proposed Action. the 
size of the channels would be unchanged trom 
current operations Designs for rip-rap diftusion 
structures and sediment control berms siso 
would remain the same as those approved 
under current operations 


PR Water. During mine operations. water 
ertering the pf area sumps would continue to 
be purnped to the operationa water treatment 
factRy at the plart site prior to use in ore 
processing Al mine closure pl water would be 
























stored in the pil and evertusly routed to the 
permanert water eaten taciity 


Tellings impoundments. Two diversion 
Channeis, referred to as the east and west 


Giversion Channels, would continue to route 
surtace flow around both impoundments under 
the Proposed Action. 


Waste Rock Oumps Under the Proposed 
Action, the Gump-related diversion channets 
would be sized for the 100-year, |!-houw 
precipRation evert which is expected to yieid 
the highest peak flows for a 100-year recurrence 
wterval evert. This is the same design that was 
preserted to MOEO for the interim Dump Pian 


and approved in 1995 


Sheep Rock Creek. Under the Proposed 
Action, a diversion structure would be created 
to divert the upper reaches of Sheep Rock 
Creek into an unnamed tributary of Conrow 
Creek (see Map t-1). Sheep Rock Creek is an 
ephemeral stream that flows in response to 
precipitation everts. Conrow Creek is a 
tritutary of the Boulder River that runs 
southeast. away trom the East Waste Rock 
Ournp. The diversion channel would be 
approximatety 3.720 teet long and 6 feet deep. 
wh a bottorn width of approximately 16 feet. 

























and outside slopes of approximately 21 It 
would be cunstructed of earthen natural 





final grade would ensure that Sheep Rock Creek 
would not come into contact with acid 
producing waste rock Sediment control berms 
would be constructed along the channel! to help 
cortral erosion. A cross-section of this 
structure is shown in Figure .2. The diversion 
Channe woulJ be sized to accommodate flows 
equaling the one-half PMF (approximately 

976 cubic feet per second jcts}, based on a 
runoff curve number of 50) The diversion 
Structure would be a permanent facility, 
mairtained by Golden Sunlight Upon selection 
of the Proposed Action. an appropriate bond 
would be determined for the factity The 
Gisturbance associated with the facility would be 
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Collection Structure Cross-Section 
Sheep Rock Creek 
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FIGURE II-2 COLLECTION STRUCTURE CROSS-SECTION . SHEEP ®OCr CREEK GOLDEN SUNLIGHT NE 
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Tatts 5-13 
Rectams@on Schedute tor Project Fecilites Under fe Proposes Acton 



























































Exgscremfon Ownrberce Aevegstation On-gaing 
Waste Roct Owns Aecortovtng (as comyteted’) * ies 2008 
Waste Roct Own Capping Tansc!d Macemnet aw Aessadtirg ous 2007 
Teirge roorarert Metiusticr 
wrpounimert Mo | 1989 1997 
wrpowwmert No 2 (gseunes 4 years to 1m low grade aw 27008 2010 
@eporate process water) 
Teirgs imoourdmert Capping Tapsold Placement ani Aessading 
wrpowrdmert No | (assures 6 to 10 years to conecixiate) * ies 7004 
wrpourimert No ? (sseunes 6 to 10 years to Conectziate! 2008 2016 
Open PU ard Porenste Rectamnation 1908 2008 
| Remoned of Guucneen, Scion Tarde and Equipment 2008 2008 
Barrow Avena Wig Ofe ew Otversion Structue Rectemation a 2008 
constructed 
as er Secormiary Road Aevegstation Ongoing 2008 
UiBy Cortdo: Rectarnation Ongoing 7008 
Or ate Pugging Ongoing 7008 
Wee 'reawnet Pet intetrae’? iietrae’ 
‘For concrert reclamation to data ese eves repo! maps aired to agencies 
“Reclamation of he eutey vestmert plas wads occ oty | wate vestmert of pf wate tafirgs 


esapage. ard waste roct esepage & wo longs ‘waded © m™es! Mortars eate galt) davies 
Recaraicn df te wate vestrnert pled exnéd be covepistiad wil 7 years Re vestmet 8 wo 





70 
BEST COPY AVAILABLE 123 





























Ggumtered esapage ‘ule For Immarurt 
feo 2 ep@Rvenss 6 @ esbrans 0 gor a 
tose Th wate ered Sur bs vemed & Pe 









Mo. 2 would reque 6 to 10 yous che ote 
@oswe Mode esivrates rvicate ful seepage 
form te Wes Waste Aoct Our oS eon, 
need tt be vemied © pois! gasweue 
ay oped: J 4s esireat 82 gor 
Qorceus tos doswadtet J fe Wes 
Weme ftoct Our eid eae tr tere 
vest wt @ fe pervert eae vemnwt 
tert wie fe popoesd 


To acoorwnodate p8 adfoe evi purnphact 
wel eute tom Teirgs roowwrerts No | 
eo vesrrertd tacSPy wecsd hee to ves! a 
esirated 734 gor (gurite™) & Pe ow J 
fe Proposed Action (3027 grr eG no pf 
por) ‘his veatrert rate wid ruvenss 
es@rated ‘0 gor cha Ow seepage for 
Teings enpowwinert No 7 8 rased lo he 
vearnerd pert aw a ak@irw ectrvmead 
82 gor Ge gardens foe doe watet 0 
te Weal Waste Aoct Owe bagire to be 
vested Tha fe eared oy ten vemrwet 
capacty di fe pe werwt eutie vesirwt (tet 
wie eo Proposed Action «© estrrated to be 
316 gpm (84 gon wt ro pf pow) The 
asrert euie weatrvrert plat desig rehsies 
cordingerwiss to heise up to MY ger 
Aopercits A) 


© achat pf? VO o esepage for fe waste 
rd heres ere haga far to catrratcs 
presertes Pe excess end be pstoe! we he 
p8 ty @orege wel fe peverwt one 
vestrere plere ccaéd be wruxiad we 
eccornwnodste Pe ati@irw fiowe Reset om 0 
98 ane Gover of 1 O80 fest ow 6 por ew 













































wings omsudreres we 
erated edteting tet teers ecnsh 
od wrermsuners Mo 7 erat be vee ky 
Cur we aorege wil he pervert oe 
vestrert pleré cad be venir 
ecoorwrexiate fe akiirw ice "hese 















The Guage Gapoes per ty cuige produ @ 
oe pervert aula vesrert fit eae be 
De apts a Gsecr@ed ty Pe No Ack 
saarrabe © Seca 181 Ese 
Rectiemaiion Par The retead Gaps 
glen © provtged & Appar C ona 
moras fe Garret) ov Gay I asi 
producsd on 6 Gareth base aw protic Pu 
eGormafion to MOEO ew GLM on @ eves 
hess Ow reste! aioe ena be 
eaarwes Greig fe we Be ff rove vutie 





















Pro to commirurtion 0 the westmrert plat acd 
enis be egvagat tor te plet ares avi 
acres off fe Getstewwe bastiey Coer 
or Map? Rectevaicr J fe vesret pet 
od esexted 688 conto av powee wwe 
wn id take (lace efter vestrat 8 wo kre 
necessary Upon rectenaticn the rearnes 
flert enéd be remnwwed ev! tasvisioe 
terted =The tact®y efe ends be gaped to 
aqrvorrate hus ctam a9 cOowel of 
emvegat ad Sol & hale ayry wens wn’ 
be tegied (rir to seating ew enervivwes 
wid be aktiet a9 veresesry t) mast 
cytes cite davies ty wente 1xt 
retenwatiin cove at Seating ent ae 
face very He tafe rrexnsuirert coat res 
(ame taticre) 


Sab weragetet rates end ‘ever te 
carve as tums deacrted ty te No Action 
Serra ‘coped wv ated afatte ky 
ert gow enat comes to be ren~wed ew 
egvagad tor escapees at sik ante peEry 
frectixes Oap eper®cstores ty et o~w 
ratere enki be the sare ee Cues dearte! 
toy fe No Action Afternatve (ese | atte § 7) 
ferret at epwerets ty Tw ta Oy 
oe ty ceteratir ule te Propeat Actor 
we (weerta’ vy ‘atte th (4 "he vas eatrrata 
at where rep@ed ty etenatkr uve te 
Proposed Action @ 6 677 300 age yeds ‘he 





















































BLANK PAGE 

















Canmenss $e8 ont Reaow Capgeeeg Reqeemets ty Rectemsbss Unte Ge Prapeess AcPes 


















































BEST COPY AVAILABLE 









































3 Pe agra” nude: af areas within the pt that would not be reseeded oF revegetated due to steep slopes oO meccessbity 
Note Totals may not add due to rounding 
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total estrmated sol volume evalatie 6 
6.375.300 cubic yerds Sol volumes ard sol 
savage plans would Continue to be reported to 
MOEO end BLM on an arrual basis to ensure 
that sol voturnes in stockpiles are sufficiert to 
meet reclamation needs 


To prove neutral material tor reciamnation 
capping oxidized weste rock would corfinwe to 
be saivaged from the pf using the methods and 
procedures described for reclamation under the 
No Action Atternative Depth specifications for 
nevtral capping material would be the same as 
those Gescribed for the No Action Afternative 
(see Tatie 8-7) Estimated oxidized rock 
requremerts for reclamation under the 
Proposed Action are preserted i Tatse li-14 
The total estimated volume of neutral capping 
material required for reciarnation under the 
Proposed Action is §.140,.100 cubic yards The 
total estimated volurne of neutral capping 
material avaiable is 6.195 700 cubic yards 
Potertial acidity results trom oxidized and 
unoxidized rock samples would continue to be 
reported to MDEO and BLM in GSM's Annual 
Reports SuRatle borrow materials could be 
used in teu of oxidized waste rock # approved 
by the agencies (also see No Action 
Aternatve , 


GSM would reciaim the waste rock dumps 
using the sarne general methods and 
procedures described for reciarnation under the 
No Action Alternative Most waste rock dump 
slopes would be reduced to 2 | for reciamation. 
but the buttress and some waste rock dump 
slopes in the east dump complex would be 
reduced to 3:1. The upper 6 inches of the 
oxidized cap layer would still be limed to 
nevtraity before placement of sol # required by 
testing resutts Sol placement depths woud 
continue to be 19 inches on the West and 
South Waste Rock Ourmnps and 24 inches on 
the east dumps Dozer gouges and erosion 
cortro’ benches would continue to be used as 
Gescr*ed tor reciamation under the No Action 
Aternative Placemert of oxidized capping 
matertal and sof would be required to meet 































wotcomiy cite extttiched by OED and 


Waste rock Gu™ revegetation would occu as 
Oescriped for te No Action Aternafive After 
sol placemert, GuT™> surtaces woutd be 
fertitzec anc seeded wih he seed ma shown 
i Tathe 5-9 Waste rock Gu monforing 
would comfinwe as Cescribed for the No Action 
ern atve 





AS aspects Of talings rmpourdmert rectamatio 
inctuding dewstering revegetation talings 
embarkrnert reciamnation and monfioring woukd 
be the same as described under the No Action 
Anernative. wih the exception of the 
reciamnation cap Amendmert 008 approval 
Stxsated that an '6-inch clay layer was to be 
placed on tap of the 24 inches of local borrow 
to minenize seepage from the impoundments 
The addtional! 24 inches of soll would then be 
placed on top of the clay layer before seeding 
Based on tailings test plots conducted on the 
impoundmert surtace at the mine site the 
Proposed Action would orty require the 

24 inches of local borrow and 24 inches of sol 
No Clay layer would be used to minimize 


seepage trom the impoundments 
PR Rectemation 


The Proposed Action allows the pit to partially 
{8 with water following the end of mining ft is 
estimated that groundwater outfiow would occur 
when the pl pond reaches e” elevation of 
approximatety 5.050 feet (cortact of bedrock 
and coltuvturn) To eliminate groundwater 
outficn GSM would remove approximatety 

54 gpm from the pil pond to mairtain the ares 
as 8 Sirk wih @ pond elevation below 5 050 fest 
(Mydrometrics inc 1995) This would maintain 
a pa pond surtace ares of approximatety 

37 6 acres Water would continue to be 
removed using the same methods and 
procedures described for the No Action 
Ahernative (see Section 1B 1b Existing 
Rectamation Plan) 
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Same as tor the No Action Ahernatve 
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The pt ares and fina! rectamation cortours are 
shoe in Extibt 1.2 of GSM's Perma 
Application (GSM 1995p) 























_B.3 Return Diversion Aftternstive 
Thus efernative was torruasied to address 


¢ Potertig! impacts to water quality in Corrow 
Crest ard the Bovtder Rive watershed trom 
increased discharge volumes in Corvrow 


¢ Potertial empects to wellands and 
jwrtedictions# waters of the US in Conrow 
Cress 








° State of Mortare management concerns for 
Section 16. 


(Bonding) for long term mairtenance of a 
Giversion in Section 16. and 


Potertial impacts to surface use and existing 
water rights in Conrow Creek. 


28.34 Mine Operations Under the 
Return Diversion Aternative 


Under the Proposed Action. a diversion channel 
would divert flows trom the Sheep Rock Creek 
Grainage northeast into the Conrow Creek 
Grainage Under the Return Diversion 
Atternative. Sheep Rock Creet would be 
Giverted around the East Waste Rock Ournp and 
would reconnect with fs natural drainage on the 
south side of the dump (Map 11-2) The return 
Giversion would discharge into an unnamed 
triotary of Sheep Rock Creek about 3.100 fest 
upstream trom where the tributary joins wih the 
main channel of Sheep Rock Creek The 
Giversion channel would be approximately 
7.600 feet long and construction would disturb 
an area 100 tect wide. A total of 2.5 acres of 
new disturbance would be crested by the 
channel. (The majortty of the total 17.5 acres of 
isturbance trom the channe! would occur in 
previously disturbed areas of the East Waste 


Rock Durnp tactity ) 




























4 test wide arc 6 fest Geep and woud 
incorporate armoring (le. "p>-rap) and ere"gy 
Gissipation structures. as necessary. to protect 
the rtegty of te bed and berta. A 
mairtenance road would be constructed slang 
the Channe to taciitate nepection cleaning 
and reper. The channe would remain in place 
taiowing Closure and rectamation of the waste 
rock GurnNp and would be designed to operate in 
perpetuty Al other aspects of mine operations 
would remain the same as those described for 
the Proposed Action 


4835 Reclamation Under the Reasn 
Owversion Afternative 


Following construction. the disturbed area no 
longer needed for operation of the channe! 
would be regraded and seeded to minimize 
erosion Al other aspects of reciarnation woud 
be the sarne as those described for the 
Proposed Action The same 2.506 acres of 
surtace disturbance would be revegetated plus 
25 acres of addtional disturbance for the 
Sheep Rock Creek diversion structure This 
addtional surtace disturbance would require an 
addRional 2.000 cubic yards of sol for 
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1B 4 Otitded Ournp ARernstve 
"We chervratve eas trusses & adores 


° wngects Pat esd rem for pac 
x gewelry aaste xs © predctiow 
emer oc fe US toceed © Seep Aa 


Corce ove Greta usps Sheep face 
Crest rao Corvoe Crest aw te longterm 
rere «ce I ew @iucte ow 


Concern ty martarung Pe riegt, J he 
exnatng Sheep Aact (rest crereage 


S842 Mine Operations Unde te 
Onaded Oump Afternaive 


Under the Proposed Action deposition od waste 
roct east of Sheep Roct Crest wosd require 
that waste rock be placed in the Sheep Rack 
Crest drainage to buftress the waste rock 
Gurngs east of the crest «0 prevert the natu 
flows of Sheep Roce Crest trom cortacting acti 
generating waste roct Sheep Roct Crest 
woud be permenen®y diverted ito the Corvow 
Crest Greinage The Omaied Ournp Mlernative 
eierirates the need to divert Sheep Rock Crest 
by providing siternative aptions tor waste rock 
@apoest A combination of one or more of 
sovers areas Cok be Utlized tor waste rock 
Gapoed. These are shown on Map 84. in 
order to utilize areas in the East Waste Roce 
Ournp tactity « temporary land bridge would be 
but! across Sheep Rock Crest to allow access 
to waste roct diapoem@ areas east of the crest 
The land bridge would be removed a! mine 
Closure showing the crest to flow in ts natura 
Channa The redesign of the East Waste Rock 
Ournp to accommodate @ land bridge woud 
lower the durnp trom the § 380-4oct leva to the 
§.200 foot level and reduce the storage capacty 
of the East Waste Roct Ournp by approsinatety 
6) milion tons (out of the &2 milion tons 
onginaly prapoeed tor the East Waste Rock 
Ournp under the Proposed Action) The 

6 maton tore of weste rock capecty lost trom 
the East Weste Roct Ownp wcéd be recovered 
by @ comtination of Areas A 6! 82 
Cl, and C2 erdiied on Map 66. 


Aven Cl. Oe Cl Mew Road aw Aves C2 oo 
womed © ard e@ecet © Se Wes Wame Aor 
Oump city Aven A 8! 82 ow Oe ww 
treage eve ioceted © aw 6 35 ede cas Oo Pe 
Can Weme fore Oune teciy The eoenge 0 
roo Gye Ct tis Gmstern9e OS 
Oo ese ovens © preseresc F ‘ate 814 Ne 
Wo Meee ores exe reed & be ies F 
Grae © [rowtie edeqate waste curs Gapces 
cagecty ty wwe aperuiors The agency 
wass eed 6 cOParuhor J ow ao mur I 
Pees oem fF efue ao Fr pet A ewes 
oe recon Getter «ce are hee tes 
deveaped F orde to provede 6 range 0 
pert Guhrberce ecreages ty jarpoess J 
wreyen Onturtbe ce wes ow artace 
orev ude te Oneied Ove Mevnatve 
ty the mews? ew masts Gaturherce 
scererica, are preserted  Tatte 8-16 Under 
the mre eurtace dahurneTce cere oty 
Aves C2? wots be utiizet to 2 tots ertace 
Ganyvarce J 2.743 acres (270 acres ess Per 
the Proposed Action) Uruer the maximus 
Caturterce scorers Areas A B82 arui he ierw 
bridge ecusd be utiived ty 2s tots surface 
Gatrvarce I 2.936 acres (77 acres tess than 
the Proposed Action) The mine perma 
boundary would need to be expended beyord 
the ares described urvier the Proposed Action 
" order to acoormmodate edditora disturbance 
ares tor Areas C1. C2. 81. and G2 ~Olerbence 

above slate schoo trust subeutace 
lands tor the Ovated Ourng Afternative is shown 
in Tatse 8-17 


AS other sapects of mine operations woud 
remain the same as those descrifed to the 


Proposed Action 


Lend BGridge Construction ‘he iar) brtige 
would be designed to slow Sheep Rock Cree: 
flows to pass trough the bridge vie @ Culvert 
sized to carry the flow trom 8 100 year 24 how 
@orm evert. The tend bridge would be 
constructed fromm the § 380 4oot elevation of the 
tern East Waste Rock Ounp Cormier to the 
$780 foot @evetion east of the Sheep Crest 
Grerage The briige ecéd be constructed of 
two materais esubecd (rom the B! o B2 du7™]) 



































Tatts S15 
Ouwnstence Ares of Weete Rocs Ove fectiines ince te Onates Owny Aferneive 
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Taate & 16 
Swtece Ounsrutup of Cumetance Aves Unde Ge Onetes Oump Afternstes | 
(remeee ont (este Ownetence Scswrwe Acres) 
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localiory ard waste waterat The fre prese of 
Comatruction wousd rwolve placing 8 Culvert in 
te green Cera The govertred aes 

pve! would extend « tow lengh of | SOD tee 


The second phase of construction euuid rrove 
placing 0 ‘ped’ of neutedl wate over De 
cupvert. The most ready evelatie mater 5 
the su®eol below the 61 and G2 Areas This 
mater could be used to support the 
foundation of the land bridge safe the topsc! 
hes Deen stripped ard the csve' hes been pt 
im plece The ‘ped’ of eubec! would oct as @ 
neutral tourdation to he @ructue =f water 
ponds betwd the culvert = would orfy come in 
cortact ef) ts nevtre meters Because the 
sube0! would be coming trom Ares 8! or 62. 
the “pad” would be constructed from east to 
weet. The ‘ped would ected 20 tect ahowe feo 
tap of the csvert end consist of approximately 
1 mion tons of materia (appromrnatety 
@00.000 cubic yerda) The pad of the lard 
bridge would wake approxinatety 100 days to 
construct assuming tet 10.000 tons of materia! 
is Nevéed placed and compacted daly 


The third phase of construction would rwolve 
placing waste material over the subsot “pad © 
Ths waste would be enddumped trom the 
irteren Gurnp to the new dump «= Approximately 
11 million tons of waste would be placed sbove 
the subsol to construct the land trkige The 
foal phase of construction would iInchude 
severs activities fing! compaction of the lend 
bridge construction of berms aiong the bridge 
edges. ard fing road construction of the 
Gurnping platiorms in Areas B! of B2 


At the orci of mine Ife the land bridge wosd be 
torn down arc! the material Of doaded As pert 
of tear down of the bridge meter would be 
Of 4caded trom the base of the structure This 
S4omdawg wots diaturt evens of the crest that 
heave not prevousty been disturbed GSM 
estrrates thet anproxiratety | 750 teat of the 
2. 500 foot chenne! lengih woutd be temnporarty 
Ciaturbed by the lend bridge end associated 
activities This wortd reel he tots 
Caturbance of 0 4 ecre Of hriadictiona Waters 
of the United States (WUS) rohatirg 0 3 acre 
for the lard briige era 0 | acre for romde arui 
other ecthiles 






































Waste Roct Dispose! /~gg, Poteram waste 
rock @orage Avess A 6), 62. Ci. and C2 have 
beer evaumed to morage capac’, to replace 
the 6) main tore Of waste rors Storage 
Capecty at wo.0d be ost form the East Waste 
Rock Ounr ("> tots capecty aratyzed equals 
309 ein tome, A wr ation od one of more 
oO ese ereas may > hy OF pertieDy permitec 
based on the enatysis end decision 


















* AmeA Aree At corm od wort oO oe 
entirng orees Gu] compen 
Approximately § miton tons Of waste rock 

material cots be placed in tus aren. 

aseuming a 21 Gope A waste rock Gute in 
ths ares Mey pose e statE®y protien dus to 
pUertialy uratatie tourdation condiions on 
the north and east To the south He GuT] 

's confined Dy the edge of the pf highwall 

To the east. he Gun is confined by the 

fast Waste Rock Ourp Ai a 21 Gl dope. 

the Gurmp cousd not be bull higher in 

Gevaticn up the Grerage Fo these 

reasora. waste rock storage in tvs eres 

could not be exparied beyond &s § milion 
ton design capacity No WUS exist in ts 
ae 


Aron Bi end G2. Aven 61 has 0 tou 
capacty of 65 milion tons The waste rock 


Qurnp in tts ares hes been designed wih « 
21 @ape and « 31 gape tule aren ~The 
Gump wousd be constructed mosiy an 
restore bedrock which sas provete 8 
haughty retiatie toundation Aves 8! wos 
iiize tate schod trust surtace land wit 
Section 16 end GSM surtace er wat 
Section 7) (the miners! estate batongs to the 
state echod trust in this Sectiory The 
Gevetion J the Gurm@ woasd be § 2750 fest 
By using the Corvow Crest Greinage dvuie 
es 6 Gum@ing cortra rather then the Section 
wre (between Sections 16 er 27!) dtenebed 
acreage wasd be mrwrized ew the due 
would be easter to comtruct Because 
Aveas 61 ard G2 te on efter atte of tus 
ndgetine no tafe erene ove ruficated ty 
the ecagh portion of Aves 8! oF the north 
porton df Ares B2 Sol erippiry cos not 
begin an the 8! location ua! te EIS « 
compgaated the Gun apace 6 fe erus 
coos not be uiitived wil ) morthe tafoetng 
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OFVIDED DUMP AL TERNATIVE 








hagrabe Gsr> joafores ts eas tase 
waste rock mane wey be regsu we Pe 
ers btigs aw Sererag pialiorms cots be 
cormpucesd Agwotratty || acre J 

WU6 ets hp Aves 81. 


Aves G2 focmed ete ee Sector 7!) 
hes 6 toad capecty ¢ GS eden tora. ~The 
Germ 1 Owes eves hes beer Cesigred eG 6 
21 gape ew 6 31 Gope me eon The 
asr@ Geo 8 tarded preverty on brestore 
bedroc? witch Gunéd nol preset abily 
coroerra Aves G2 hes beer desigred "a! 
to Wate upon ate astace rw 
Section 16 te waste rock Gun &s located 
eau, o GSM asace ew ew 
Section 21. The devaiion of Ge Gute & 
6.250 tect t Ge weet ew 6.400 tent & Oe 
eon ard cout. As oth eres 81, are we 
@rastore wt? eres 8) 
Because eof erippin) cots nol bagr: on 
@e G2 tocsfion wil Ge £18 © corretetes 
ord Be Gsr7® apace could rol be uieed 
w@ ) morte thos erate arr 
toosfiore toy east Dow waste roct rate 
mey be reqgwred wel Oe ew brtige ew 
Gurerg plalforre oméd be corwiructed 
_— 65 acre of WU eet fh Aves 


























































 eddion consrucion of the ar bruiges 
necessary © ecosss Avens 8! aru) G2 exnsd 
reqsre crossing Sheep Aoct Crest o@® 
eaarert batovre fe evi trtige © 
corairucted to otter fe maiecd ~ecesswy 
to construction J Pe ard breige (Si 
(tere — coraruct Me base Of Ow ew 
treige e@ afenl tor fe 82 aT] 
comptes) The oy aduling ecoses Out 
GSM nas wm the 82 Ger comple & a 
wevrgrvocesd rosd balces fe prapased brtige 
woston Aggpusratay 0) ere J WUS 
ets b te ew bipew Cowr«so 7 
@& wrevored a.cene ‘URd esd Gast 
eqrusvatey 0 etiiors ere I 

WAS Te Gavtewe 

© 4 eve wat © poutine wr@OW) 
eo ew telge ei be ewes tohiatry 
woo conse 












































Acoee ©) ened C2 (Yew Sages Aven C1 res 
6 toam capac®y of 80 mffor wre oi PO 
toressestie aiat@®y concerra based on 
evehatte réormaiicn, The Osv® hes bee 
Geaigred «ih « 21 dope, and would wile 
6 portor Of ate achod nat evtece ew 
Section 36 UUiizing Ot ares toy waste rock 
@apoes) woud reqre corwruction of 2 he 
road ehove Pe mil eterving a te 
$.3004oul @evalion grows Pe sam Gu] 
The now hes road wots create 6 250-400! 
caf on fe NBexie = The hav route woud 
@terd |! 650 test (aseurIG an everage 
neuf} Ossige of te Nev road of @ §.300-4oot 
Gover cites Owl fe road must cross 
two Gnps fhe wveciained south GuT] 
oo fe safer ow 0 ho West Waste 
Rocs Ownp Construction of te hev rosd 
wots roresse fw rectenation 
reqwrunerts by apgrustrately 38 acres evi 
@ea 6.1 acre WUE. A compreherste 
@osion corerd’ syutern wotd be required to 
erevre Pal no mater wots gough orto 
tre hes roeda §=Concyrert reciernation that 
hee been riiated on te West Waste Roct 
Ovwrnp wousd need to be Giscortirwed 
eddmiorw watertls sere deposited om the 
West Waste oct Own Agprortratety 
0.8 acre of WUS eae bh Aves C1 






































Aves C2 has 0 tots capacty 

104 2780 000 tore w&h no toressestie stati?) 
concerns based on evelstie riormetion 
The Grp hes beer designed wih 6 7! 
@ape (sizing Cus eves ky waste rucd 
G@aposs eas) owe Pal he pf be 
redemgred to eccorwnodate westbauw has 
walk. Cusverey te pf design w@8 not aioe 
water below He 6.960400! berch wo be 
heated weet The access road to Ge tap of 
thre pf & Oe whe oty Bom to ergo we 
vet werelore Pe pf wuss wee to be 
redesigned © ecomss ty on rwrensed 
‘70400! etje tas road eam «(The even 
oS Oe of deen wid educe Owes 
revoveratie ore reserves @ We pf bulices by 
urutratay 65 ow ot 
07 ere 0 WU eee Aves 
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flor both the mien and maxim 
Gaturbance scenarios) are shown in Tatte 1 16 


The lara) Oridge & considered temporary 
Structure as & wousd be completely removed 
toiowing mine Gosure Therefore no neutral! 
capring materiais would be required tor 
red amation of the land bridge Tota 
Ont rbance and areas revegetated would 
depend on which areas are selected tr waste 
rock diaposal Approximately 264 acres woud 


not be revegetated inching 735 acres in the 
pa ard 3! acres of roads 
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(For a turthe breatdiown of types of disturbance witwn each tactty rea see ‘atte I 14 for rectamation requremerts ude the Proposed 
Action ) 


‘Under this gRerrative fe age cy Mey select a Combination of one or more of the shternath. Gump areas in whole oF in part tor waste rock 
@apoest The moemumn and maxi scenarios were developed to provide a range of disturhance eacreages tor purposes of aratysia The 
mireresn scorer. uilizes Ares C2? tor waste rock Giaposal The maximum scenario ut_izves Avans A 82 and the land bruige for waste rock 
Gapoes 


"The land briige ise Wenp en structure thet would be completely removed taflowing mine iosure Therefore no neutral! capping materials 
would be required to’ recite wan of fs area 


“Any shorittalie of efter topso! or oxide rock for neutral capping wil be provided trom borrow areas in one of the following locations 
(a) the tafings dam mscetanccus area (b) the ‘aftress mscefianeous ares oF (c) the plartsie mwecefiansous eres 


Note Totals mey not add due to rounding 


* Totals do not add Gia to overlap of taciiies in the toflowing areas: 
Area C2 Gump and construction buffer cortain 136 acres of overlap wih the West Waste Roct Ounp 

The plart sie eres ecnéd expend to 10 acres Of previously disturbed lard in the East Waste Roct Ournp 
The pl would expe wW fo 24 acres Of previously disturbed land in the East Waste Rock Ounp 

The land bridge dnp and construction tufler cortain |} acres of overlap wih the East Waste Rock Dump 
Aven A eontd exper) ito 77 acres Of previously disturbed land in the pt 
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48 eapects mire apsraficors wuss be fe 
earme as fe Proposed Action excep! fut fe 
Srrate Gaisbarce eves J te Las aw Wen 
Weate Ract Oungs ect be signe 
Toast estace Geturharnce ude fe)! 
Aherraiivee wuld be 1.078 acres (''4 acres 
more fen te Praposed Action) The total new 
GQaasbarce eres wnsd ten be 74) acres 
wokaiing 639 acres Sd GSM corned ext 
167 acres 0 BLM edrrwusteres ol aw 
33 acres of ciate tard ieee Tatte 1-10). The 
perra bouwwiery eres wasd be the sane as ty 
the Proposed Action ‘ots srtace daturherwe 
Goong shove state echod trust sieurtace 
tervis ie the ) | Slope Mtenatve exnsd 
wwhate 468 acres J aMitto cowed Seturherce 
ord 775 acres of non efits covered 
Gangvarce to « total of 74! acres (see 
Tatse 8 20) 


2855 Rectamaion Unda te 31 
Stape Aftiernaive 


Under the Proposed Action waste roct durnp 
@apes wosd be reciarned a 8 combinatio: of 
Grades rangryg form 2! to 2! dapersiing on 
location Under the }' Slope Aternatve 
ecimow gapes wasd be graded to}! pri 
to revegetation Avens that eaéd change trom 
? 1 to 2) wonéd be icceted on the Fast Sash 
ard West Waste Raoct Ounps By educing 
@apes to 31, 6 larger ares & De woe of He 
Qurnge would be covered by waste rock ehen 
te @opes ore Graded. The fee au’ Wee 
Waste Roct Ournpe (nokating construction 
tafers) wcxsd be GF acres ew 77 acres large 
reapactvey than the dupe uule the 
Proposed Action Map i 4 shows the srrate 
Geayverce bourdary ta the 2 | gapee Where 
Grading 0 2) ernéd rest) expend eects 
mh as ing 2 Gramage oO covering mre 

























































teciiaes fw gopes ects be graded © fe 
tenet Gaps possite bateeer 21 aw 21. A 
aw eapects 0 reclame exés roman fo 
ere os Pose Geecrhed ty Pe Proposed 
as 





The ed@itors ''4 acres Of astace Guheherce 
wae Oe Gerabe esd be rectarned 
ecourirg to procedves aire ty weste rot 
aus" reclamation ude te Proposed Action 
The eves nl revegstated wuts be fe ane as 
tor tre Prapnesc Action Estrrated nears 
capping ard sol reqwemerta by mire tact?) 
orea, ty reclamation we fe 3 | Slope 
Aherraibes are Gam ws Tatie 6-21 The tow 
eutvrates “ears vane required is 
6.514.200 awk yeds ns eutrrated 
are I neers capping Tater evelatic © 
6 1@6 700 cuter yerds (seme as the Propoesd 
Actory «he tots estrnated ect vohsene 
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Tatts 6-19 
Surtece Cunaretty of Olsnetanse Aves Under Ge 1 Siege ARermatee (hares) 
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in order to provete este access to the foo of 
the pa ty period ~merterene 0 the 
dewstering eytiem the pf esd be pertindy 
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Estimated Soil and Neutral Capping Requirements for Reciamation Urder the Partie! Backfill ARernstive 


















































415 415 19,800 
98 0 0 79,000 
x) 6 0 3% 300 
66 9 0 0 
616 415 1,419,800 1,232,900 
423 423 0 1 424,600 1.424 600 
113 0 113 0 91,200 
13% 0 134 0 111,600 
670 42) 247 1,424,600 1,627,300 
217 217 0 720,000 720,000 
47 0 47 0 37,900 
2 0 2 0 1,400 
266 217 49 710,000 759,300 
349 349 0 1,125,800 1,125,800 
394 0 394 0 317,700 
122 U 122 0 0 
TOTAL 865 349 516 1,125,800 1,443,500 
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OVERDRAIN ALTERNATIVE 








ILC ALTERNATIVES EVALUATED 
BUT ELIMINATED FROM 
DETAILED ANALYSIS 


.C.1 Overdrain Atternative 
Th's alternative was formutated to address 


¢ Potential long-term impacts to water quality 
in Conrow Creek and the Boulder River 
watershed from increased discharge volurnes 
in Conrow Creek. 





Potential long-term impacts to wetlands and 
jurisdictional waters of the U.S. in Conrow 


Creek. 


¢ State of Montana management concerns for 
Section 16, 


¢ Potential liabilities to the state of Montana 


(bonding) for long-term maintenance of a 
diversion in Section 16, and 


¢ Potential long-term impacts to surface use 
and existing water rights in Conrow Creek 


Under the Overdrain Atternative, Sheep Rock 
Creek initially would be diverted into an 
unnamed tributary of Conrow Creek as 
described for the Proposed Action. The East 
Waste Rock Dump would then be constructed 
in the Sheep Rock Creek drainage Following 
completion of the durnp. an overdrain diversion 
Channel would be constructed on top of the 
waste rock Gurnp to convey flows to the south 
side of the dump for discharge back into the 
Sheep Rock Creek drainage A diversion 
structure would be constructed on the north 
(upstream) side of the waste rock dump to 
capture surface and subsurface flows Al the 
discharge (downstream) end c’ the overdrain 
channel, an energy dissipation structure would 
be constructed to prevent scour‘ng of the creek 
bed and banks. 


There are several reasons for eliminating this 

ahernative trom Getaled analysis Construction 
Of a permanert overdrain structure across the 
East Waste Rock Ournp creates additions! 
potential for storm water to cortiact sulfide 
waste Also. high precipitation everts and 
blockage by sediments could cause surtace 

water to breach the overdrain This water could 
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CYANIDE NEUTRALIZATION AL TERNATIVE 





C2 Cyanide Neutrakzation 
Afernstive 





Ths atermative was form asia to actress 
potertial toxicty to widiife Guring mre 
Operations and the need to treat cyarnue as pat 
oO rectamnation This sternatiive ecsd requre 
hat Cyarude levels in the tailings enpourdimerts 
be kept to 25 to SO ppm oF less to mirenize 








eNO a method Of eating the takegt 
GSM ts installing an INCO/SO, aH circut in 





1997 This wil lower cyanide Concertrations to 
levels at least 30 ppm or below efirrwnating the 
need to Comsider this alternative in detail (see 

Section 8B! a Current Mining Operations) 


in addition GSM has already estatiished a 
24-hour 7 day per weet wikiife hazing program 
to prevert wikddiifle from ertering the tailings 
area Equipment used for hazing include three 
hovercraft to haze watertow and shoretwds 
from beaches and shallow water two 
motorboats to haze birds frorn open water a 
rubber raf to haze birds from shallow water 
eit 12-gauge shotguns to shoot cracker 
shelis. and eight pyrotechnic pistols to shoot 
screamer shells in addition 12 propane 
cannons. 2 mobile light plants. a Phoent 
Waller MK Il! sound emission system § bive 
strobe lights and a sound systern broadcasting 
high decibel rock music are used to keep 
wikiife away trom the tailings area 


GSM currently uses a widife revival technique 
patterned after first aid procedures developed 
for hurnans in cases oc! cyanide polsoning 
When witcdiife are incapactated trom contact 
with cyanide mine personne retrieve the 
arwnal. wash & wih clean water and administer 
oxygen and/or army nitrate The animal is 











by ™orm>h and are subeniMed to MOEO aw BL 
On a aru bes 


GSW spends approximately $300 000 arwnusly 
ont program Since 199! annual bed 
mortalities form exposure to tailings cyanate 
neve been hegt below | percert of the total 
cunber of beds hared Fencing of the 
PpOUurmerts and reciar? pords was 
compieted 1934 and hes etreninated access of 
large ™arrenais to “he ponds No marrnal 
monalities have ccourred since the fencing was 
metahed 


impoundment No 2 was designed to limit 
ponded water by a series of Grains through the 
embankmert impoundment No | was urtined 
ard had no special Grains to lent surtace 
ponding As a result impoundmert No | had 
up to 64 3 acres of porded water that had to be 
patroiied until the pond was decormrrves: med 
and cyanide was reduced to 30 ppm 
impoundmert No 2 has been in aperation since 
1993 The amoun of poried water was to be 
lented tO apprommatety 413 acres limiting the 
amourt of wikdiifle hazing needed for all but 
shorebirds The amount of porded water has 
been larger than planned because of clogging 
Of the drains «Several atempts have been 
made vy, increase Grain function GSM 

Contin ses to assess Grain improvement options 
Mear white wiciife hazing efforts have been 
incr ased to prevert bird losses in the pond 
unt the INCO/SO, air ciroult is installed 
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C3 Acid Neutralization Afernative 


Ths sternatwe was torrmisied to address he 
need tor long term treatmert of acid rock 
Gramage tor Tailings impourdmert No 2 ate 
mine Cosure Thus afernatve would require 
that sufhcrert lime be added to the talings 
Surry tO prevert the formation of ARO The 
most econormucs! methad would be to acd 

118 tons of Hin Gust (1190 percert CaO0, 
equivaiert) per | G00 toms to the tailings slurry 
Ths would inwolve an initial capial cost — 
approximately $350 000 for a lime sho Conveyor 
belt, and mix tare «The operating cost 6 











estrnated af an additions $70 709 06" per year 
or $144 G63 455 trough the life of the mine fo 
27004) 





Ths atternative was eliminated trom detailed 
analysis primary because there is no indication 
that ARO would be a protdem at impouncdmert 
No 2 Once the impoundmert has Grained 
down amy infitration of water through the 
reclamation cover would be collected in the 
lined seepage coftection ponds instrumentation 
Of tes. reclamation plots and maceliing of 
GSM's proposed reciarnation cap both indicate 
that minimal infitration would permeate the 
proposed reciamation cap GSM estates the 
would be less than 10 gprn for the entire 
Tailings impourcimert No 2 area These 
studies are included in Appendices 552 561 
ard 562 of GSMs Permt Application in 
addition Tailings impoundmert No 2 Is tully 
fined with HOPE ff ARG is formed & would be 
collected and treated GSM has com iited to 
treat any unanticipated seepage in ts 
existing Operating perme (906) 





















The wears ees eRe ete tahoe; 
Oman vartages 


+ AShOra eater COMm ITEC wos GOON 
a8 use Of PeCyOed eater eced be alrrwwaited 
because OF SCaING Drotherns 


+ A long term treatmert system tor ARO wcoutd 
wih be required tor the pt and possitty tor 
tong tern seepage trom 7 allings 
ipourmert No | ard 


+ Costs would be protibtive to GEM = Annual 
operating costs "chude $270 652 0685 tor Kir 
Gust ($12 per ton tor kin Gust and $56 per 
ton tor delivery) $50 000 for the salary of 
one tub trne operator of the plant ard 
$7 GOO fh equiprnert replacemert costa for a 
total of $20 079 O65 per year Using the 
variaties provided in Appernda OD tor 
ettmated mine operating costs and potertia 
proft per ton of ore and the 1995 GSM 
figure of 2 5 milton tons of ore mined 
arrualy the operating costs of the Ack 
Nevtralization Aternatve would tar excend 
the potertial profits of the mine = would not 
be economically teasitie tor GSM to 
inglemert tvs alternative ard martan a 
profttatie operation 
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CHAPTER 8 COMPLETE GACKFILL AL TERNATIVE 
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Tras sternatve wes girrwwted because costs to 
GSM ead be promitne fm aktite pt eater 
veatrert easd corte to be “ecessry 

Geape ore reserves cous be practated torn 
hare mining eddmiorns pertk.sstes ens’ be 

eorMed ed eddticors toes! tues ae! Sect ty 
woes be commenad Fiety & wes determined 
at the party beceling Revnatwe akirese: 
of pf reclervaticn meus. adequate, 


An econo eratyen eas cormductad’ to 
eutrrate he costs esextatad e& wwe pt 
bectilling ard to estrrate ptertias mine profits 
© ode to dmermire the sconcrm teastity 
cormgiate bactiling J the pt The detated 
eratyes & cortamed © Appetite DO The cost 
oO corgiatety bactfiing the pt wes Cac sated 
by two dileret mathorts aul then everaged to 
actueve an estrrated vee The fret mettuxt 
roves use 0 8 COMER te pragram Med (PC 
(@ CAT program that estrrates costs gers 
hinge proffe ard feet) The secord! meth 
rwoived use Of garerk data form the Cateye 
Merino (Editor 26) Estrrmes 0 the goss 
vane SI ore aw apersting costs ewe 
cm fated 1 Order to determine « pxchertia 
promt margr A bese case scorer) was her 
ued to garerste «types proft estrrate ere! 
then 8 proft ate hacting estr~ate iy av! 
joe range values S80 ewe Jererstad to 
Quatrme sews 0 (xterte vees 
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1D SUMMARY COMPARISON OF 
IMPACTS AMONG THE 
PROPOSED ACTION AND 
ALTERNATIVES 
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AGENCY-PREFERRED ALTERNATIVE 










The Gesign for the retunn diversion wouts be 
refined to impvove stabiily and efficiency ard 
reduce marerence requremerts 
Refinemerts could inctude § sizing to carry 
extreme runct, excavating into bedrock to 
inprovs stability, buliding to gradients tut 
more GOsely approach the gradients of ihe 
@xisting Channel to improve the diversion's 
function as a storm water Grain and reduce 
sedimert bulidup and down culling and. 
lining of grouting to reduce infitration and 
improve stability 


in tertatively selecting the preferred alternative 
and these miigation measures, the agencies 
have focused on ther major legal requirements 
under such laws as the Metal Mine Reclamation 
Act, the Water Quality Act, and the Ciean Water 
Act and the issues that pertain to these 
requirements. Other issues and possible 
mitigation measures remain under consideration 
and wil be addressed. ‘aliowing the public 
comment period, in the Aocord of Decision after 
the Final EIS is published. 


The Partial Back?ll Ahernative was analyzed in 
compliance with the Court Order of 

September 1, 1994. to evalus.e the feasibility of 
pat reclamation, and pursuant to subsequent 
amendments to the Metai Mine Reciamation Act 
jat 62-4-336(7), MCA). Partial backfilling is 
technically feacible as a method of pit 
reciamation. 














With regard to economic feasibility, GSM 
provided MDEO wth engineer's cost estimates 
to accomplish the partial backfilling and 
reciamation of the pa as described in Chapter |! 
of this Draft EIS. A stall engineer for MDEO 
found the cost estimates to be reasonable 


MDEO contracted an indeperx ent certified 
public accountant to review proprietary 
economic information provided by GSM 
containing income and cash flow pro/ections 
based on the mine's historical costs. a range of 
gold prices. and the assumption that mining 
would continue as proposed and that the pit 
would subsequently be backfilled MDEO 
Oetermined that a positive return on investment 






in the mine woukd be te initia tweshoid for 
Oeter.nining the economic feasibility of 
backilling i partial backillling wo2d eliminate 
any reasonable likelinood of 

realizing 8 positive return on investmert 
backfilling would be considered uneconomic. 





The certified public accourtart found GSM's 
economic information to be reasonable and 
found nothir~? to suggest that the undertying 
assumptions were not reasonable The 
projections indicate that a positive rate of return 
for continued mining under the Proposed Action 
wood be realized only # the price of gokd was 
sustained at $400 per ounce during the analysis 
period of 1997 through 2003. The return on 
investment would be very snail for the period 


Fluctuations in gold prices wil affect the results 
of the Proposed Action more than any other 
single factor Current market indications 
suggest that the price of gold wil average 
around $350 per ounce through the period with 
little to suggest an upturn in the near future 


A sustained gold pnce of $350 per ounce for 
the period would result in a net loss under the 
Proposed Action, though with a positive cash 
flow. This is typical of a mining operation which 
requires a large intial investmert that is 
recovered over the life of the mine With gold at 
$350 per ounce and the requirement to partially 
backfill, GSM would not be able to recoup tts 
intial investment at a profit 





Based on the analysis summarized above. ft 
does not appear that there would be any 
reasonable likelihood of GSM realizing a positive 
return on investment. Therefore, & has been 
determined that partial backfilling is not an 
economically feasible method of pl reciamnation 
Consequently, the agencies’ preferred 
alternative does not include partial backfilling 
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This section provides a brief overview of the 
Qeclogic setting in the vicinity, of the Gaiden 
Sunlight Mine and surnmarizes related 
information such as mineral and paleonicéogical 







resources. seismic potential and landslide 
occurrences. 





WLA.1 Hard Rock Geology and 
Mineral Resources 


Detaled technical descriptions of local and 
regional geology. mineral resources. and related 
topics are presented in the following references. 


* Geology - Foster and Smith (1995); Foster 
(1991); Foster and Chadwick (1990); Foster 
@ af. (1995). 


¢ Mineral Resources - Paredes. M (1994). 
Spry ef al. (1995, 1994); Foster of af. (1993). 


The Golden Sunlight Mine is located on the 
southern flank of Bull Mountain Map Ili-1 
shows a general map of the surficial geology in 
the vicinity of the mine. Bull Mountain is 
composed of ancient sedimentary rock that was 
deposited in a shallow sea during late 
Precambrian time (also referred to as 
Proterozoic), approximately | 4 billion years 
ago. The Precambrian rock types in the vicinity 
of the mine include sandstone, siitstone, and 
shale These rock units are known collectively 
as the Bet Supergroup, and also have been 
referred to as the LaHiood, Greyson. and 
Newland Formations, and the Bull Mountain 
Snaie 


A period of mountain building or tectonic 
activity known as the Lararnide Orogeny 
occurred during Cretaceous time (approximately 
70 to 85 million years ago) in the vicinity of 
the mine, regional compression of the earth's 








Crust resulted in folded blocks of rock bounded 





rtrusive rocks in the vicinity of the mine include 
\atRe porphyry rtrusions and numerous smaller 
lamnprophyre dikes (reter to the Glossary for 
these terms) 


Aner the Lararnude compressional tectorusm. the 
lanoscape was relatively stable Residual 
(place) weathering of the rock surface was 
the dominart geologic process. During the 
later Tertiary period, tectonic activty resumed 
wh a period of retaxation of compression. or 
@xtension of the earth's crust. This formed the 
shallow marine basin east of Bul Mourtain. 
which was later filed wih Tertiary and 
Quaternary age sedimerts This sedirmert-flied 
valley is now the site of the mine and mil 
buildings, tailings impoundments, and North and 
East Waste Rock Ournps. The geology of the 
sedimerts that undertie these taciities. 
particularly as relates to landslides. is the 
focus of discussion in the following section. 
Local volcanic activity also is evident by the 
presence of Eocene age (44-million-year-cid) 
basalt, which is exposed near Tailings 
impoundment No. 1. The long period of 
weathering is indicated by the presence of a 
red, highty oxidized paleosol (ancient soll) 
known as the Red Hill Conglomerate, which 
manties the bedrock over much of the northeast 


part of the mine property 


The Precambrian sedimentary rocks in the 
vicinity of the mine are highty mineralized, or 
impregnated with sulfide minerals, mostly pyrite 
When these sulfide minerals are exposed by 
mining activities to water and air, they can 
produce metal-bearing, acidic iron sulfate 
solutions. These solutions are the source of the 
potential environmental impact known as ARD 

















Low levels of gold are present in the 
Precambrian sedimentary rocks (up to 
approximately 0.01 ounce per ton), but the 
primary concentration of gold. and the target of 
current mining activ, is a 700-foot diameter 
breccia pipe of late Cretaceous-age The 
breccia is a zone of broken, angular rock 
fragments that are Cemented together by silica. 
sulfides, bartte. and carbonate The breccia 
pipe cuts through both Precambrian 
sedimentary and Cretaceous intrusive rock at an 
angie plunging west-southwest The breccia 
pipe is shown on cross sections A.A’ 


(igure 1-1) and B-B (igure 1-2). The 
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GEOLOGY, MINERALS, AND PALEONTOLOGY 





Ourtng eqpioration of the site for fs mineral 
resources, geciogists ertiied a surficial 
lerdsiide northeast of the currert mil taciities 
area =This retural feature wes called the Midas 
Sksrp The Midas Stump aflected an area of 
approximately 66 acres ard is ouSined on 

Map Wi-3 A stabity essessmert for waste rock 
Gurnps being placed over the stun eres wes 
reported by Seeger (1987, 1988). The Midas 
Sturn became an operations probiern for the 
mine when waste rock was being placed over 
the sump area. The waste rock Gump tended 
to sette excessively because the unstable 
foundation sols were continuously displaced 
out from under the dumped material. To 
stabilize this area @ waste rock Gumnp wes 
constructed around the down slope (south) end 
of the Midas Siump in tate 1993. The irtert wes 
to provide e buttress. called the Midas Capture 
Ournp, to cortain the ground movernert. This 
ofion was successis and did arrest the Midas 
Stump ground movernert. 


in the spring and surmmer of 1994 addlions 
ground movernents were detected These 
movernerts were caused by reactivation of 
three distinct. but interrelated block slips named 
the Suntight Block the Rattlesnake Block and 
the Swimwning Poo! Block Map il!-3 oullines 
these block slips The southern lima of the 
Mides Slurnp material wes found to be rougtty 
coincident wih e segrnert of the head scarp of 
the Surtight Block Arrows within the block slip 
outiines on Map ili.3 indicate the general 
direction of measured movements of the blocks 
between August and November 1904 
Movement of these block slips impacted many 
of the mine taciities. 



































Earth block sip movements in the valley fu 
sedinerts ere geclogicaly historic and are 
believed to heve begun during 8 period of 
active tectoréem in the late Tertiary or earty 
Quaternary, about 2 to 3 million years ago 








(Ruppe! 1993) Characteristic movemert ocours 
as blocks of earth slowly side downt along 
previously shesred. planer slip surtaces fu are 
Qer®y ted trom hortzroresl. The 
surtaces generaly follow the Tertiary bedding 

planes, which dope af 3° to 6 fora hortzoreal. 
The slip planes are very deep. typically about 

150 to 300 fest below the ground surface. The 


















compared wih condlions af the time the side 
was infie®y activated The block slips were 
reactivated by mining ectiviies in Apri 1994 


Reactivation of the anciert block slips was 
made possitie because the subsurface slip 
planes were siready wel developed by past 
siding and were pre-sheared to very low 
(residual) shearing strength The cause of the 
movement was dertified. ard the block slips 
were stabilized through mitigative earthwork by 
October 1994 A brief description of the 
Chronology of events. the diagnosis of the block 
slip mechanisms. and the mitigation undertaken 
to stabilize the block slips are provided in the 
toliowing paragraphs 


The Suntight Block is the easternmost and 
largest of the three block slips and covers 
rougrty 520 acres The Rattlesnake Block is a 
smaiier piece (rougtty 200 acres), which is 
separated trom the Sunlight Block by the 
Rattiesnake Fautt Both the Sunlight and 
Rattiesnake Blocks ere stusted within the 
valley {8 sediments Rattiesnake Fault is « 
northwest trending taut! that separates the two 
distinct blocks The stratigraphy within the 
Tertiary and Quaternary deposits is diferent on 
ether side of ine Rattlesnake Fauft in the vicinity 
of the Uiock slip mass. The Sunlight Block on 
the east cortains both the fluvial and the sfuval 
tacites of the Bozeman Group. whereas in the 
Rattiesneke Block the fluvial facies 8 overtain 
by more permeatie Tertiary tandsiide deposia. 
coliuviumn. and debris fow deposits Large 
Oitlerences in groundwater elevations have been 
observect in borings on either side of the taut 
(Goider Associates Ud 1995a 1995g) 
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The Sutrenitg Poo! Glock 8 s much ovate 
(25-ecre) cab Of eat Gal & chute om to 
Precambrian/Cretaceous bedrock and s 
boww;iod on af sides by tain The northeast 
ade of He Sutrenirg Poo Bloct is dayigvesd 
in the Mirere HE PR ahere He bowuirg 
Contdor Fat & eqposed. This tiock dip & of 
tre Bw type of renebily. which wes described 
hm the iu paragraph of us section 


Ground movenera was Wiiieiy detected in Aprt 
1904, in the vicinity of the Sutrming Pod 
Glock Abou tut tne. cracts were noticed in 
the concrete walls ard floors wihin the plat 
even =~MB operations were volranrty 
suaperded by GSM on June 14 1994 The hs 
eaere of the block movemert wes nol 
understood ural efter August of that year The 
ores Wal wes Usbrately Unpacted by the side is 
eppromratety 7.000 fest north-south by 

3.600 fest east-west. ard inchaies the mii ‘rare 
efa. portions of the waste roch Gunps ax the 
northern part of Talfings impoundment No | 


Geotectwiice’ studies conducted by the mine in 
1994-19685 conchudied thal movernert wes 
wiggered by placement of mine waste rock 
Gurps af the head of the Surfight Blocs 
(Gatder Associates Lid 1988e 1995b. 1985q) 

A cross-section fwough this block paraii! to the 
G@rection of movemert is shown on Figure ili-4 
The tocation of tis crose-esction is indicsted es 
section MPS-MPS flor Movement Persia! 
Surfighe Block) on Map li-3. According to the 
Qectectwica) rterpretation once movemnert of 
the Surfight Block wes iitinted. drag siong the 
Rattesrake Feu rnduced movement of the 
Rattesrake Block These movemerts. in turn. 
reduced tatera restrairt along the east side of 
Poo! Block where 8 is bounded 








































































the 
by the indian Valley Feu. (The indian Valley 
Feu aso is known locally, in the vicinity of the 











mine. as the Gokien Surtigtt Feu) Some of 
the eastward movernert of the 
Seanering Poo! Block elec is afiributed to 

reduced tetera stresses that occured when the 
norttwest segmert of the block wes exposed 
by the pa excevation 


Moverneras wifir the Refieereke Bloch were 
ecostersted and increased w&h proximity to the 
North Borrow Area. which now underties the 














eres tebeted Ratiesrate Block Bumvess on 
heap @-3 This ecosierated movermert rdicated 
Oat the tehwe mode fm Os part of he 
Aatfesrase Bloc: wes revrogressve OF 

propagating up te dope from a localized 
oversessed zone ih the borrow pl even §=Tots 
mess movemert wes on the order of 3.5 fest for 
the RatBeerake Block Ging the 1904 overt. 


Block sip movernerts were hafted arw 
gabGized by 8 combination of remove of waste 
rock from the head of the Sunlight Block and 
ptecernera of a stabilizing buttress at the toe of 
the RatSeerake Block The pre-urtcading end 
post.«stosding lenis of the waste rock dup 
ere dicated on the MPS cross-section. 
Figure 1-4 The nits of the Ratiesnake Block 
Bumtivess are indicated of Map ili.) The 
Retéesrake Block Buttress wes rternded to 8 in 
the North Borrow Ares pit and hall the 
retrogressive tafure af that location A total of 
1§ milion tons of waste rock were removed 
from the heed of the slide aren =Approximatety 
3.5 million tons of the oflioaded waste rock 
were placed as the Retiesreke Block Buttress 
The remaining 115 milion tons were pleced on 
stable ground northeast of the ares of 
movement 








































Figure ili-6 shows how the everage rate of 
movermert of the Suntigtt /Rattiesnake block slip 
complex declined consistently during urioading 
of the Sunfigtt Block end plecemert of the 
Rattesneke Bloct Buttress Movement 
epperer@y stopped once about 6 million tons 
were oftcaded trom the head o/ the slide No 
eddliong) movements were detected urti the 












taf of 1996. when two inclinometers indicated 
eboul 0 §-inch of movement had occurred on 
the Ratieenake Block in the vicinity of the 





south of the buttress @ Block slip movement 
wes eftrtnged to activities on the 
south tace of the Rattlesnake Block Buttress. 
These reciamation ectities were being done at 
eboul the sare time the movernent was 
detected 


The geotecthwuca’ enatyses estimate that the 
waste rock Gurnp uriosding has increased the 
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stably of the Surfigt Block by 11 percert 
retative to the condition prior to the onset of 
noticeable ground movemert (Le. prior to Apri 
1994). Prior to mining and modification of the 
topography, the safety tactor for the tabure area 
was estimated to be 1.22 (Golder Associates 
Lid. 1995g). Additional buttressing is scheduled 
Guring the interim permitting period. and as part 
of the Proposed Action to further improve the 
stably of the Sunlight Block The impacts of 
these proposed buftresses are discussed in 
Section VA 1a Geologic impacts Associated 
wth Discontinued Mining 


M@A2Cc Faulting end Seismicity 


The Golden Suniight Mine is located in a region 
known as the intermourtain Seismic Bett ('SB) 
(Sm&th and Sbar 1974, Stickney and 

Bartholomew 1987) The ISB is sharply defined 
in this area by historic seismicity along about a 

























the region occurs within this zone Most of the 


historically measured earthquakes in the vicinity 
of the site are very small and are referred to as 


micro-earthquakes 


The closest significant earthquakes (magnitude 
>5.0) appear to be concentrated in the 
Ciarkston Valley, about 30 miles east of the site 
The largest recorded earthquake in this area 
occurred on June 28, 1925, and had a 
magnitude 675 The seismic activity in the 
CGiarkston Valley appears to be related to 
northwest-trending faults of the Willow Creek 
faut zone (Oamar and Hawley 1979) 


Several large (magnitude 6 0 or greater) 
earthquakes have been historically recorded 
within about 100 miles of the site The 
Yellowstone Park area. located about 90 miles 
southeast of the mine site, experiences the most 
intense earthquake activity in the ISB This 
activty is attributed to movement along the 
Madison Fault system, which extends north 
from the Yellowstone area to within about 

32 mites from the site (Sm&h 1978. Trimble and 
Smath 1975. Smith and Sbar 1974) 


About 25 mites north of the site is another 
historically active area known as the Lewis and 

































Clark Zone. in 1935, the Helene area, which is 
inctuded in this zone, experienced a swarm of 
earthquake shocks that lasted over 6 morths 
ard inctuded two Cestructive earthquakes of 
6.25 and 6.0 magnitudes None of the seismic 
activty in the Helene eres produced surface 
tauiting (Stickney and Bartholomew 1987. 
Freidine ot al. 1976). 


According to site-specific seismnictty studies 
Gone in connection with the design of the 
tailings impoundments. the maximum credible 
earthquake (MCE) could produce a peak 
horizontal ground acceleration at the site of 
0.29 (20 percert of the acceleration due to 
gravty) (Sergent, Hauskins & Beckwith 1981. 
1988) The basis for this design earthquake 
evert was a 75 magnitude earthquake 
occurring along the Madison Fault System 
where ft lies Closest to the site This potential 


peak ground acceleration was used to assess 
the seismic stability of the tailings 
impoundments. The tailings dams were 
determined to be stable with a sufficiently large 
margin of safety to née out the possibility of 
























































to up to 7 to 6 feet should be anticipated. The 





area at depths ranging from 0 to over 500 feet 
and is exposed at the ground surface at 
elevations above 5.050 feet Bedrock in this 





The proposed East Waste Rock Durnp site is 
suated near the northern margin of the 
valley deposits, with the bedrock surface 





generally deepening and widening beneath the 
proposed dump towards the south A typical 
geologic cross-section of the materials that form 
the foundation for the East Waste Rock Durnp is 
shown on Figure I-46 The location of this 





imnediately overtying the bedrock surface over 
much of the East Waste Rock Durnp area is a 


tun layer (0 to 40 feet) of Tertiary gravels. 
sands, and cizys (Tog) (also known as the Red 
Hi congiomerate) This unt is highty variate 
in thickness and composition Extensive 
shckensides are Common where the unl is 


Clayey, bul most of the uni is composed of 
vrave ard sarc 


Bozernan Group sediments that undertie the 
footprirs of the proposed East Waste Rock 
Ournp consist of a thin to moderately thick (10 
to 100 feet tuck) bed of the sity afluviaitan 
facies (Tha), urderiain by interbedded Tha and 
the more cisyey fluvial facies (Tht), Substartial 
layers of gravel and gravel/ciay interbeds also 
aro present within the Tol/Tha unt. These 
Gravelly layers are irterpreted as Tertiary debris 
flow deposits (Tdf). as indicated on Figure ili-6. 
Aluvial fan sediments occur up to a maximum 
elevation of approximately 5.200 feet. Fluvial 
sediments are predominate below 4 900 feet in 
this area Numerous slickensides and fissured 
zones were encountered throughout the fluvial 
Gepostts during the site investigation 
However, only those of certain orientation are a 


stability concern. 


The Bozeman alluvial sediments (Tha) are 
exposed at the ground surface under the 
proposed dump site where the Sheep Creek 
Channe! is incised. but most of the ground 
surtace that will directly undertie the dump is 
covered by a thin veneer of Quaternary 
fan-terrace deposits (OM) These sols are 
generally gravelly with highty variable amounts 
of sand, sit, and some clay (Note that this thin 
veneer of gravelly soll is not indicated on the 
cross sections, Figures !l!-4 and Il!-6 ) 


A possibile Tertiary-age block slip was identified 
from a semi-circular feature on aerial 
photographs in the East Waste Rock Durnp 
area. This feature is outlined on Map 1.3. The 
geotechnical site investigation conducted by 
Golder in 1994-1995 (Golder Associates Lid 
19959 did not reveal any evidence of recent 
large scale movernent of this ancient slurp or 
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oc eo pressrce Of 6 COTuS! Sentry plere 
bstow fe gow estacs Ao piesic 
Cay Weerbeds (Tht) were toww to be locedy 
Gevdiaped bees fe aged wea fo 
weaet Gp Grecion df fuse resdeds & 
touards Pe caP enPwes wheres fo 
poteras tioct sip Ovens © tonerds fe 
wentcoutwet ‘Tha, Gere wes fo conhuabe 
etderce lO comed he apparet mrtace 
merGemtation of on erciert ue to 6 polerty 
adbestace wp plese aw ft wes comhsied hat 
tre esr photo festure was nol dus to 


ourera 


The most @ructurs geciogk testure 
i te East Waste Rock Owre aves is the Sheep 
Rock Feu. The precise location aw 
magnate Of Gaplecemnert vf tvs regional. 
northwes' trending taf 8 uwies i the eres 
south of Bs Mouretain beceuse ts surtece 
expression is obscured by valiey '6 sedirerts 
in the ares of the proposed East Waste Roct 
Own. the tet separates Tertiary ard 
Palecsoic formations A cat of 
teams perpervitcule to the Sheep Fan 
has been Wertiied in the viciwy of the East 
Waste Rock Own expansion eres (see 
Map 1.27) These rigtt norma tauits offset both 
bedrock ard Tertiary Bozeman Group 
sedimerts. bul not the surficial Quaternary 
deposts One of these rigft norma tavits is 
coincidert wih the southeast boundary of the 
potertial enciert block slip shown on Map ill.2 


Fow plezometers were instalied as part of the 
Qectectwiical site rvestigation of the East Waste 
Rock Ournp area These plezometers rudicate 
that the grourniwater levels are within the 
bedrock and range trom 4 600 to 4 800 feet in 
@evation in the vicinity of the proposed dump 
extension The measured grourwiwater levels 
are wel below potertia lardisixie or block slip 
tabure surtaces witwn the valley 1% sadrnerts 
There is the potertia for localized perched 






























































wate taties 10 exit wth the Tertiary 
eortereres 





Two important differences can be noted 
between the geatagic conditions in the victwty 
of the proposed East Waste Rock Dump ares 
ard the corviltions in the viciwy of the Surtigtt 









Gecding Pane Oneremfon ‘he Surtige 
Goct sd gory 6 wes ceired ip artece 
Ths mstace wes De gery Med bedkirg 
tare Pal separates te worgs ups 
aves ram ror fe cen 
te we od te Boreran Gap fie. to 
Toa/Te! bowery). This aip eurtace & Gied 
towards te somes! af rougty S° to 6. 
oo 8 Power Pn cross-section para to te 
Grection of movemert on Figze H-4 The 
prevalert crwrtsiion of bedding planes 
wim the Bozeman wa Pp te verey Of fe 
East Waste Rock Own is towards he 
soulwedl, a rougty 6. This & chown os 
the Tha/The Tt! boundary on Figure 4. 
which is 8 cross-section taken epproxnatety 
paraid wh the bedding plane Gp direction 































2 Suatigracty The Surfige Block is 


comprises 8 rougty 150 to 440-4ool dick 
mass 0 strong pertiafy cache cemerted 
matertats (Tha) which sd as 6 cohererd 
tiock slong the tafure plane The large mass 
of ts block is the main driving force for the 
moverert The proposed East Waste Rock 
Ournp is sited close to the margin of the 
valley ehere the overtying The unt is much 
thinner in comparison (between 10- to 

100 feet thick in the victty of the proposed 
East Waste Rock Ournp) 


Also. near the northern margin of the valley. 
the lower Bozeman Group unl tends to be 

terfingered wih grarute: materials § instead 
of a homogeneous mass of clayey mater 
cortaining a few incised channels of grarnsar 
so8s the unt is Characterized in this ares by 
aerating ayers of the clayey fuva (Tht) 

ard the gravely sfuvl (Tha) or detris flow 
(1dt) materiats 
























These characteristics of the gaciogy in the 
vici@y of the Proposed Action expansion of the 
East Ouwrnp iudicate that € 77Te is moderate 
tkelhood of iniiating another block slip due to 
placemert of the Proposed Action East Ounp 
The 9 Gisouseed in relation to envrornernts 
consequences of the Proposed Action ard 
consxteread Afternatives in Section 'v A 
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GA2e lings oowdares 


Rater to Map |2 to locafiors of Tafinge 
wmpaswimerts Mo 1 aw Mo 2 Tafings 
wpourimert No | was Gscomunissionsd in 
1980 tag contrwed recehtng Guy wel Pe ow 




















The tafings dems ere designed to be statie wah 
ecceptatie factors of safety ageins! dope tabure 
under static ard earthquake loading conifions 
The ctabiay of the tafings enpourwimerts 
ratative to the potertial tor earth block 
movernerés in the tourciation was assessed by 
8 @udy Gone hh 1905 (AGRA 1005). The 
ewestigation conchaied that a) thee 8 no 
evidence of extensive pre ehesret 
restjusl etrengih potertia) site surtaces in the 
CGiey uris beneath the tafings enpourdimerts 
ard b) statSRy eraiyets based on coneervatve 
asevrnptions ruficates e high margin of estety 
agar! earth block movernerds in the 
foundations of the tafings enpoudimerts 


The main portion of the mine pl is rougtty 
crover im plan The pf is open to the east, wah 
the ‘%e of the pf of approxrnatay devetion 
6.360 The man foo of the pf 8 af devation 
S.O7S. ard « white bench © preset a devotion 
6.700 a te owl of te beertn Our Pen The 
pf ude the raetn urn Plan has 2 crest 
Govan oS agyrcatrataly 6 KO af the 
nortweat exte i te pf aul the tuts astace 
ores SI te man pf fe aggrostratay 3!) eves 
The artace ares batow te Te of te pf 
aervotrataly 1 acres 

































The pf euils ore CCwracterued by gopes aw 
benctes The ewe of Se teces between Se 
benches enh tice awe) & ahow 61", utah 
8 280 Svorpo fe pl A dope hee 
between benches of SO test! s typiceBy used 
wi sone dapes df 100 fet h heigvte ~The 
OS df te beches verws daperuirng on fe 
Gesred oversi pf wal dope ene A meer 
bench waith of 27 fest & used for SO-4oot ta 
gapes 


Mong te garners ved of fe nortwesl pl 
wal, Gere is o cortes of tuts Dat Gp w fe 
esd ad notwed @ 70" © BO" © 
horvores’ These tafis heve the putertis to 
Qarerate gape tabures wih the pf dus to 
rock mater dking on the taf planes 
Cuprer@y there @ roct mass slope inetatlay 
tvs sector Of the pf wall aithough ongorg 
mining is tafowing the pf configuration plan 
which is designad to miligate tvs statery 
protiem as part of the imei Cuenp Plen 
Sapes org the northwest wal of the pf ave 
being Ratenad as part of thus newer design 
from that in the ongine! pl design in order to 


miigate tabity protiems dus to the 
urtavoratie onertation Sf these taste 


@A24Q Plant Ste Guiting Foundafons 


The m@ sie bubdings and reiated structures are 
constructed on an extensive end thick sequewe 
OD aha tar eateverts fat ote! anthens 
tre ph in sy densty testing of the new 
ertace sofs and (Bs and downtute geophysical 
Gene®y logging were performed in 1GB4 to 
ewestigate the imnacts Of thact ip Mmovernerds 
on the m@ efe touviation: (Gakier Associstes 
Lid 1995b) Tests revested potertiafy 
matamatie sal condfions wi are nt drecty 
falated to thock sip movernerta tas wthuch 
Contd be iirecty pnpected by those 
movernerts ‘hese ~atastatie condone rote 
to re presence Of loose granéay sod layers 
witw the ahve tan deposits that uruterte the 
rm@ che area ff these loose ayers beoorne 
weed rape) setiemnet co collapse ¥ those 
7ores I ect is likely eapecty § trey uruterte 
Nee) loaded tovrvriations 






















































No goat setiemerts o evitiewe of 
tortie” Gatress were observed uel the 
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org 0194 Sructs Genage a@tated © 
fourdahon saffenet ees cbesrved © 
corgurction e@ thot dip movemerts & Agt 
Stat yes The geoptysces eupprg 
vices Oat eg iicet eeilirg hed ccovred 
new ec beret te sa@uess portion d fe 
leach tartan 4'ots selfemerts up to 9 rctes 
wore eutrratad berest (each Tere Sh ow 
erate wetiernerts ewe observed © tw fves 
a@jacet rts & Ge seme aren These 
setiemerts caused cracking 0 fe foo sab 
arourd the tarés ard apering 0 gaps fm te 
@ructure =f was constiored aty Oat eutirg 
had ocovrred Gue to eskage trom « tuted fre 
tre which had been damaged by te eas west 
tered gourd movenerts across te mS 
ste af the tne of the thors sips §=Sagicat 
tera movernerts and some safflemernt sso 
were observed in the m8 she grruiing crow 
and cherrecal storage areas 


Rermetal measures were rglemertad to 
enprove the tourviation comiiions and erftwwe 


Satay rchating 
+ Compacting grouting ure the pyrite leach 


tanks ard beneath the main grieving cro 
foundation 


+ Regrading the mi site to prevert porniing of 
wate 

















+ inatalling « fiber reitorced PYC timer to 
provete a surtace sew arourel the mach 
tanks arc 


+ Seating of apen cracks and jorts 


Permanert baselines and reference locations 
were estatiiehed on the mi sie arxi an 

on going pragram is in place lo monftar gouw 
movernerts in the area 


MA3 Paleontological Resources 


Pmeortciogis! resauroes oF tossis are the 
phywcal remain empressiom of Waces of 
pharts oF arenate form past geciogk ages 
Patecrtciogiod rescues are enporiart marty 
foe thew potertia to provate scaerti Gating 
formation formation on the evaktiorery 
Natory of plate av! arwraia are! Ptormation 











oO (macs wrt ed pecctiovates 

veratrate tossie are gerwredy conuniered wo be 
fe mos ag@cet toeew we coosreues 
od owerutrea fee. ev’ Ow Gagusk 
tossfs @e0 can provate hatte hhor~aion 


The magrty 0 fe Gaiden Sura tire o 
tocated on Oxf Mages ete © composed 


Foes hove nal wean tnd Precast 

















i te project eves (Lirviesy 1904) The east 
ord wed portions df £4 Masten corte 
Matte Tertiary aw OQustenay baer © 
Geposts The Tertiary @ deposits tary on hs 
Masten ae tron as fe Rovere Gap 
ard cortan two Mhostratyagre uwia 2 loo 
Obgocere ege Cradrowen ui ani an upper 
wea d wero age (Lrutery 1904) Vertetrae 
tossed tocaiiies heve beer dertited © 

Tertiary age rock tasud on the mine ste 


(Marwrermarn | Gam) 


Tertiary age vetetrate tose! tocaifies seo heve 
been dertited to te sash east avi west 
Weed Motae off te (cow 
Olagacene age Chadroman ut df the Bozeman 
Group and in the Miocene age Sn Mie Crest 
Formation The Cnadroman uni ranges i age 
fromm 30 to 35 mahon years before presere (BP ) 
ard rwhstes tossed meecthores raderts 
brortatheres creadorts smal fwiocerce 
horses preniive camels ancl carnwores The 
Sm Mie Crest formation cortars horse 
fwroceroa creadort carrwore and carne 
tomate (Livisey '904) 


Severs ctte lertiary vertetrate toss! tx aities 
neve beer certified afte | mbe ot GSMs 


exiting at proposed perm@® bosuieres Teo 
re py 
reported 3) and 22, TON, RoW, 
wile te vorty of fe existing pend 
bowruiaries «These toss! locations anpem to be 
associa’ wih the Roveman Goup Unt 
Portas of the extating ladings enpcrcirert 
access fom! av! Graiage Gverscn may he 
twese areas # Section 27 (GSM 1Ga8c) Teo 
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TIM ROW pat wed df Oe etary ow 
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CHAPTER @ WATER RESOURCES 
SS WATER RESOURCES @B.1 SGurtece Water Resowces 
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Giacharge to f= Boulder River has never been 
Grecty observed 


Sheep Rock Creek is the main ephemers! 
seam charred in the eastern portion of the 
mine area =§ captures minor tributaries ard 
Grains to the south ito the Jefierson Slough as 
G@acussed above The southern portion of the 
mine ares cortains severe eral ephemners 
Channels that originate beneath o to the north 
of Tailings impoundmert Nos | and 2 Storm 
water Giversion channels capture runcf north of 
the impourndmerts and direct flow ito 
ephemera! stream channels on the east ard 


west side Of the mmpourdimerts 


The western side of Buf Mourtain cortains 
numerous smal Orainage festures thet combine 
to form St. Paul Guich. which is a tributary to 
the Jefferson Slough upstream from the ste 
Two gravel trench systerns in the southwest 
portion of the West Waste Rock Ournp Complex 
mirumnize Cortact between spring water and 
waste rock material in this area 























1.4 miles south of the ete. ft is joined by the 
Boulder River and flows to the east. where & 
forms a confiuence wih the Madison and 


Gallatin Rivers to create the Missouri River 


The Jefferson Slough is located south of the 
Gaiden Sunlight Mine i comprises an ares of 
wetlands and marshy backwater in a braided 
section of the Jeflerson River flood plain The 
Jefferson Slough may receive ephemera! stream 
runcfl trom the Golden Sunlight Mine area 
during high precipitation events. primary from 
Sheep Rock Creek The evertualy 
discharges into the Jefferson . located 
approximatety | mie southeast of the 
confluence with the Bouider River 


The Bouider River fiows in a southety direction 
passing | 3 mites to the east of the Gaiden 























Suniget Mine area arc evertualy discharges 
to the Jefferson Slough 


Whitetad Creek originates to the northwest of 
the Gaiden Sunlight Mine area and flows in a 
southerty direction passing approximately 

3 mites to the west of the Gaiden Sunigtt Mine 
area’ ~Whitetal Crees enters into the Jefierson 
Stough area directly east of the town of 
wWraieal 















Nurnerous springs and seeps have been 
ertified throughout the Goiden Sunlight Min 
area Spring arc seep flows typically remain on 
land for short distances (less than a few 
hundred feet) before infiltrating back into the 
gourd Further descriptions of springs and 
seeps are provided in Section Ili 8 2d. Springs 
ard Seeps 


Other surtace water features at Goiden Sunlight 
Mine inctude several shallow comtainmert and 
setting ponds af the tailings impoundments and 
& pond in the open pl area. The pt pond is 
recharged through groundwater flow direct 
precipation. and runon trom precipitation 
and/or snowmelt everts 


Water for ore processing purposes is pumped 
trorn the tailings impoundment area. the 
Jefierson Slough. and the main pt Pitt water 
and tailings return water is routed to the 
operational water treatment plant located at the 
plart prior to Rs use in ore processing Fresh 
water for dust suppression is supplied trom 
Jefierson Slough and a water well located on 
the west side of the mine area. 


&.B.1.b Surface Water Quantity 


The quantities of surface water flows in and 
adjacert to the Golden Sunlight Mine area are 
highly dependent on precipRation events and 
snowmen Secondarty springs and seeps in 
the area contribute to surface water flows in 
lenited quantities Surtace water flows due to 
springs and seeps are directly related to and 
cortrolied by groundwater conditions Some of 
these features Cease flowing during dry seasons 
ue to reduction in the water table elevations 
Each of the springs and seeps identified within 
and adjacert to the Gaiden Sunlight Mine area 



































are Gescribed in detail in Section 1. B24. 
Springs and Seeps 


The main branch of Conrow Creek Grains an 
ares Of approxtratety 58 square mies. 
Discharge for the runofl trom the 100-year. 
\-how precipRation ever has been estrnated at 
50 cls (GSM 1996d). The one-half PMF for 
Conrow Creek has been estimated at 2.756 cis 


(GSM 1997) 


Upper Sheep Rock Creek has « drainage ares 
of approximately 1.2 square mies. Discharge 
from the 100-year. |-hour precipRation evert 
has been estimated st 15 cls (GSM 19960). 
The one-hall PMF for Upper Sheep Rock Creek 
has been estimated st 976 cts (GSM 1997) 






























Flow measuremerts heve been recorded at US 
Geological Survey (USGS) stream gaging 
stations on the Bouider and Jeflerson Rivers 
since 1924 and 1978, reapectively The Bouder 
River hes maximum. minimum. end mean 
Gacharges of 7,000 cls, 0 cls, and 120 cfs, 
reapectvely A USGS stream gaging station 
located approximately 30 mies east of the mine 
area indicates thet the maximum. minimum. and 
mean discharge at tis station are 15.900 cis. 
250 cla. and 2.421 cls, reapectively. A USGS 
stream gaging station. located on the Boulder 
River approximately 20 miles north of the site. 
indicates the maximum. minimum. and mean 
Giecharges are 7,000 cls, 0 cls, and 120 cfs, 






























respectively 


The Jefferson River has maximum. minimum 
and meen discharges of 15.900 cfs. 250 cls. 
and 2,421 cla, reepectively. 0 should be noted, 
however, that flow measurements st these 
gaging stations are not represertative of flow 
Conditions in the river near the Golden Sunlight 
Mine, because there are numerous inputs and 
outputs to and trom the river between the 
Gaiden Sunlight Mine project boundary and the 
USGS gaging station 


@.B.1.c Surface Water Quality 


Surface water sarnples are routinely collected 
by GSM at three locations on the Jeflerson 


Slough Sampling sites in the Jefferson Slough 
include one site above the Gaiden Sunlight 
















Mire pumphouse (SW-.3), 0 two sites below 
the pumpnouse (SW and SW-8) in general, 
@ surtace wate saroing siss in the Joflerson 












Cyarude heave shown this parameter to be at 
concertrations below the anatytical detection 
lien (<0 005 milligrams per Mer [mg/\]) 
Sporadic detections of cyanide af these sites in 
the past are considered anomaious ard are 
likely etMridutabie to fieid or laboratory error. 











below detection 


Several sarnpies of storm water runofl aso were 
collected trorn afi three tributaries of Conrow 
Creek. The water quailty in tis area of the 
project is alkaline with very low concentrations 
of trace metals. except for aluminum end ron. 
which are naturally elevated There are no 
recorded springs or seeps east of Sheep Rock 
Creek, and the orty surface water that could 
potertialy be sarnpied would be storm runofl 
from ephemera stream drainages Water 
Quality data for the springs and seeps are 
preserted in Section IiB 2d Water quailty 
Gata for the open pl pond is described in 
Section "1 B2e 


No ARO is currently discharging trom the waste 
rock Gurnps. However, monioring of conditions 
in reciairned dumps shows that the waste rock 
has the geochemical potential to generate ARO. 
and that oxidation of sulfide minerais is 
preser@y occuring dus to infitration of moisture 
Monftoring data suggest that a wetting front is 
migrating very slowly through the dumps The 
stow rate of this migration is attributed in part to 
efforts to lim meteoric water run-on by upsiope 
catchnerts and partly to geochemical 
reactions. which consume or dissipate weter 
Al present. these processes appear to be 
efectively limiting the production of ARO at 
Gump toes and thereby. Rs potential migration 
and impact on the local environment 


ARO 's being produced by the ore stockple 
near the m— ARO-mpected stormwater runofl 
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from te stockphe is captured in a ined por 
arc raaec rto te wale vestmert pet 
Effuert trom the plart is used fn the milling 
5 °Ocess. 


Groundwater occurs af the Gaiden Surtiggt 
Mine eres © regional and loca eater systens 





hydrogeciogic units in terms of eres! extert ard 
saturated thickness ere fractured bedrock 
consisting of the Precambrian and the Bozermnen 
Group sedimerts (Map il-! Figure ili! and 
Figure iz). 


The Precarntrien fractured bedrock is the 
primary hydrogeciogic unl that occurs wahin 
and weal of the Gu Mowsdein oven The 


















permeabity of tis ui is « function of the 
heteragenuus fracture geormnstry (secondary 
porosity) rather then granuée (prinary) 
porosity Oeperding on the fracture wath 
spacing end oriertation some fracture syste ns 
w@ rarer’ more wate then others Bedrock 










permesbity veres signficer®y on « ioc scale. 
oul ehen expTined on 6 more regio scale. 
bedrock permesbity can be Cwracterized by 
a eversgqe of tu permestity Regors 
e@yees yes be bedro permestities af 
on the order of 10° cm/sec to 

C7 /sec, wih gererady lowe values 
Geepe rores 


The Tertiary Bazemen Group 6 8 hydragediagic 
wre@ at occurs over the ertre Gakien Surat 
Mare eres east ard sa 7 Bs Moreen 
where t oveties De bodes we te 
comprised of gternatirg eyes ew lenses 
sarc sh ed Cisy Geposied © es uve (rve o 
sree) ewromwnert inepection df orB cuflings 
has shown fire to cosree-grarned sen 
wRerrréxed wthw ciey ord fw sar ar grove 
lenses. The Giscrete isyers of clay. os sarui. 
ord fre geve att te forever ui ove 
Giacortinucus Gus to the fuvsl (river or strearr) 
Ceposilora ewrornert Howse the 
frequency df ocovrence of send and grave 
leress suggests hut these lenses are 
reercormected to sore degree cortrafiing the 
prenary pernest®®y of the ut ~The Bozeman 
ura typically hes 2 low tx permestily (2 5 « 
10* to 7 x 10° cm/sec) Gus io the sturdance 
of of ard Gay, tut § con ocely ee 
relativety i) permesbéty — sand er preva 
leyers arc lenese 






















































A third hydrogediagk unt Wertiied in the 
Gatien Surtigrt Mine ares is iste ‘ertiary to 
earty Quaternary cofmern end sinwasrn that 
wes deposied on the Bozeman ut This ure 
constets of locafy derived grevels no afty sarw 
metre that geo Mey chute reworted Bozerrar 
Group eedirerts erw cide (Tertiary) tar terrace 
Geposts consisting of seul geve aw ciey 
Youngs ahve materw ward ew geval) 
found in modern Greinages fvoughous the 
proposed daturbance bn wary eres alec 6 
rwhated wih tis ui siwe | shares ernie 
texture Cheracterietcs wih the ckier deposits 
This urvl ie thickest acjacert to the presert East 
Weste Roct Own eres on the cast sxte of Bus 
Mourtain end tine to the south ard eat ~The 
coal /ahval ura does nol heve 6 sigyicare 
eehemted tuctrees tus appeert to comma 
Gecortruana tre gained eress (generaty 
toss thane tow test i) Puckress) wtuch may 
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Garswemte Gear dete ewe sed 
devaap 6 egorw ple tiomart wap J Pe 
wore ores ty re esse '8) cowie 
(Map #4) ‘he cota oe grwulved 
becaves Pwy oe tase on garwuata 
Govetuye Wor eghe creme « Dwwt 
dagpere ord » Geet ragedogr was 
The cortast ere rteruied to be used as or 
aqrcmeerate hima J egre varius 
tow Grector ew ta@ permastity ‘he 6m) 
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Section & 82d) soe Cwractetsixs of AMD. 


vordgeute quailty r te Boreva uv Grecty 


Goengraciert Of wee seas Goss i stow 





Gata rece Ot ete Quelty Cees av te 





in gover the gouwuute in the bedroct uw 





"the  Wrereiized eves I the project she 
eppeert to heve lows (1 ar higher a fate 
wus ter gorduste nthe ess Tinersived 








portion of the praject eres 

Tatte i ' gurrwnerives gouruwater Qual®y data 
worn Agpervia 6 ‘hese data ere to 
6 regore etiw the project eves 

mean vatuss of TOS range fom 318 to 








1 $49 m™g/ ord mfiate ranges from 55 to 
648 mg/ TOS aw més meer 
corjertratiors ge iowed! ead of the mwe pf 
oro we herent the vested diacherye 
percolation pod eres Amtuet gorveste 
Qa) © he wens woe ow aafweod I the 
Tete imporumert No | exshens of the 
pt ord cath J te SFE wel ores 
comstjered tay wih geoneirk maar vehuee ty 
TOS ranging form 731 to | 183 mg/ aw 
afte values ergryg for 345 lw 499 mG 
The geometric maar po oO erties 
Gvarduuta 1 te ay egow & gee) 
One GH te exer J te wes cafes 
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may 
Gactarge a the surtace of may remain i ioce 
aquifers wt ft is lost to evaporation, 
ranapration o evertusly percoiates dowerwerd 
to recha’ge we regions water tatte Surtace 
expressons 0 localized gouviwater sysiens 
are Men thor dived springs ani seeps 
Localized groundwater aso can increase 
ephemers tream tow: by diacharging frou 
anne margrs Guring and afer precipRation 
everts At the Gatien Surtagyt Mire there ave 
severe depressions and nomed Charnats with 
taghty permantio urits that are likety arens ty 
local grouriwater diacharge aru for 
the most pert incised Gramages at the 
Surge Mine occu above the regions 
ourwwate sytien and are savrces 0 regorw 
gvourwwate recharge tram runc# ar 
erm 




































Mire reigted actiies heve crested @ localized 
vorwiuate sytem i the tafings ares due to 
orice recharge ard Giacherge A 

mound ‘es beer crested af the 
atirgs impourimert No | ares Gus to the 
reroduction Of saturated tafings ove te yeas 
The water rWEtrated rio te simsrtace to 
create 8 yourtwater more) ohare tow was 
ratady to He east eas ad to he easiwes 
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vutert efit «to the ensrees of tus 
location 


Miwa) riercegin penghact wale have 
been constructed in tvs eran which hethe 
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Below detect values replaced by the detection lent tor catcatation 
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concertrations of sufiste on the order of 
170 porn 


Ratiesrare Spring is located southeast Of he 
plart ste slong Ratiesnese Feat The spring 
Gcherges trom the side Of an epherners! 
Seam chenns new the sberdoned Rates are 
Ada The spring is believed to origrute np he 
edt (GSM 19955) Otscharge measuremerts 
Figure 0-9) rdicate 2 relatively constart base 
flow 7021006 gom Some version hn te 
Gate is ikety associsted wih measurenert 
error The pH is slighty acidic and suilate 
concertrations range trom 309 to 359 pp 
indicating the groundwater was in cormtact wih 
mineralized rones within Rattiesrere Guch 
Raetesreke Ack likey transmis goudwster 
fromm the Bozeman hydrageaiagic uni. which 
aso receives regional groundwater trom 
Rattiesrake Guich and possitty the upgradiert 
bedrock hydrogeaiogic unt. The relatively 
constart base flow and lack o/ seasonal 
variation indicate thet Rattlesnake Spring s an 


expression of the regions! groundwater system 


Bunkhouse Springs are located to the 
southwest of Rattlesnake Spring near the 
southern extert of a large landslide block 
(Rattesnake Block) The Bunkhouse Spring 
North has been developed and flows through an 
area Of approximnatety 30 feet by 30 feet that s 
Characterized by ponded water saturated sol. 
and hydrophytic vegetation The Bunkhouse 
Spring South appears irtermitently below the 
area of ponded water and saturated sol where 
water trom the main spring area re-emerges at 
the land surtace 


Bunkhouse Springs occur within debris flow 
material and appear to be surficial expressions 
of the regional water table in the area The 
combined flow of water trom the spring area 
varies from 0. 75 to 7 gpm Discharge 
measurements and ph are plotted in 
Figure i) 10 These springs may originate due 




































indicates s perennial flow of approximately | to 
2 gpm wEh sorne variably likely in reaponse 
to precipation events The perennial relatively 
constart nature of the flow indicates the spring 
refects the regional groundwater sysien The 








Gischarge response to precipiation everts 
rchcates he spring receives some Grect 
recharge trom runon ard rfitretion Suftate 
concertrations range from 598 to 733 ppm anc 
Oy 8 siggy ec. rdicatirg fe spring 
receives some flow cortriugions trom 
mineralized tones wit Rathesrare Guich 


Steppen Spring originates trom bedrock 
fractures fan ephemers stream cChanne 
southess! Of the existing West Waste Roct 
Ournp Complex Spring water trom ts source 
flows rto a eral ephenes stream chanw 
before rfMtrating ro the gourd approxinatety 
100 yards from where & originates Flow 
measuremerts (Figure il!!!) indicate that 
Gischarge from the spring veries trom 0 2 to 
14 gpm The drainage basin above Steppan 
Spring is quite sal Consequertly there is 
i@Be potertial for the spring to receive any 
sustartia’ recharge trom storm runon and 
@Mration The pr values indicate the water is 
acktic, ard Gevated suflate levels (1 760 to 
9.170 ppm) reflect contact wih mineralized 
zones in the bedrock 


The Steppen Origin! Spring located 
approximately | 600 feet southwest of Steppen 
Spring flows fromm a collapsed abandoned adit 
Figure |l)-12 preserts discharge and pH 
measurement data measuremerts 
range trom 0.75 to 2.74 gom. ft is believed that 
imprecisions associated wih the measuremert 
process largely accourt for the variations in the 
Gata Consequently. the Stepnan Origins! 
Spring appears to have a ruiatively constant 
flow rate Variation in the spring discharge in 
response to runon and infftration is not evidert 
in the discharge Gata. The ph is tally neutral 
with suilate concertrations in the range of 1.790 
to 2.200 ppm The relatively constart flow rate 
and the elevated sulfate concert’ ations indicate 
the adit likely intercepts the regions 
groundwater which has traveled through 
mineralized zones in the bedrock hydrogealogic 
unit 







































































Beaver Springs are located north of the 
northwest corner of the Gaiden Suntight Mine 
area. st approximatety 5 600 fest, and heve 
been developed for livestock use The springs 
te on the St Pau Guich site of the 
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FIGURE Ili-9 
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Wane eterna te Gade Sulit Mre ape 
pa collects on Ge foo h a ota autem The 
su wale Cortars eeveted siiste TOS act 
metas COncertration gong ef Cepressed prt 
Cerecttetex J ARO Sufite meres exposed 
im the eas Oo te open pf Met ccoy 
Prevcusty ose "stew ee mou 
cottarty cxding a preset However owing 
to nies emouts Of walter evalatse anhe 
Cowstering activiies are coourTing the oxidation 
ere aenmaneamaaemmanie 































@B2! Groundwete in te lailings 
bnpoundmert A eas 


The tallings impoundmert ares it oor. ° above 
two main “ydrogeciogic units The maj. unt 
i" terms Of areal extert and uckness is the 
Bozeman unt The other unl. which s very 
localized bul Important. is rec. « cofuviuen / 
ahytum comprised primary of sand and grave! 
that cocwrs in modern drainages generally 
trending north to south 


The Bozeman unt has thin permeatie sand ard 
Greve lenses tha! are believed to be isteraly 

ard verticaly rterconmected a matrh: of less 
permeatie sedrnert Grourciwater movernert 

8 Gorninar®y Cortrulied Dy regional topograptry 
with calized infuence trom Tailings 
impoundment No | and intercept /pumpbact 
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The potertiometric surface is infvenced by 
twee hydraulic regirnes in the tailings 
enpoundmert areas First there is the prenary 
regonal groundwater flow grackert toward the 
southeast Superimposed on tvs is a gradiert 
Crested by the Tailings impoundment No | 
groundwater mound which flows radialy toward 
the east, south and southwest This mound wil 
evertunly subscie as the talings drain over 
te Superimposed on both the regonal and 
impoundmert gracerts are the gradierts 
Created by the pumpbact wells eas! and scush 
of the inpoundment The pumpbact welts 
represent grouiwate sinks (Jischarge arems) 











ac ceme JorOugia Cepresmors tor 
eneroes puter 


The coluwaen/eituvien uni GoOurs in recent 
qnentes sree ere efit ongrute 
Dereai™ -y 'o the north of the tadings 
moore area One of these Graimages 
ongramte: Leresth Talings impourmert No | 
ard extervts Que saul Of te Poourmert 
the Sout “v=ap Bact (SPB) wel ares etach 
shown «= Map &4 Talings impoundmert 
No | sxe COMSIruCIed withou @ sy thetic liner 
A Dertornite slurry OF Of wal was (Constructed 
across the ahuval Cann south of the 
IMpOUNOMert ermGernknert to Comain 
eae beneath the tailings mpoundmert 
a eae: aia) Orainage teature that has 
hstoricaly COMained groundwater exists along 
the west sxe of Talings Impourimert No 2. 
ard exterds to the southeast beneath the man 
embartémert and rto the 12776 wel ares 

(Map 4) This Mydrogeciogx unt is now 
covered by the liner of the No 2 enpourdmernt 
ard is beleved to heave been truncated hy 
excavanon Of the wes! reciarn basin (a seepage 
coftection basin) and associated overfiow porkds 
south of the enpounomernt 


Histors Seepage fru |‘ aiings Impounoment 
Me} 


A defcrency in the slurry Cul of wall betow 
Tailings 'mpourndmert No | allowed 
groundwater and seepage trom the 
/NPOUNCMent to migrate southeast past the 
barrier within the alluvial channe The seepage 
was Oetected during routine groundwater 
sarnpiing iy Apri 1983 GSM mnnediatety 
began remedial activities by making repeirs to 
the sturry wall and by Constructing pumpbact 
a te a 
@ te cotot wal The ra 
ae wells was constructed " 1980 arn 
the second and thwd rows of SPB wells were 
constructed primarty in 1990 and 190" 
reapectivety 


Preser@y the grourciwater tatie near the first 
row of SPB welts coours within the alluvial und 
aooupying the madern drainage Purnping 
associated wih the second arc fwd row of 
SPB wots evertualy Cowaters (he autumn arc 














































































te wate tatee © Orpen Gowen ric fe Sarena 
et atu rhersects Me Jefterson Ane: ahi 
we 





were Constructed in the East Purp Bact (EPS) 
wel ares shoen on Map I 4 to cobect fs 
seepage bul Cyanide Concentrations in 
Groundwater moreased over lime im an area 
nee the certer of the EPB wel network Two 
factors are beheved reaponeise tor locally 
@evated cyarute One 4 the preserwe of sarc 
ard gravel lenses etuch convey grourwaeter 
fromm the tailings mmoUNdmert to the Bozernan 
unt Second is the increase in hydraulic 
Qradterts created by continuous pumping of the 
EPB wells that induced seepage to flow 
preterertia®y toward the area of the wells 













A series Of additional pumnpbact wells were 
constructed aiong the East Plane Purnp Bact 
(EF PB) wet area of Tailings impourdmert No | 
beginning in 1QG0 to further mingate and allow 
gradual decommissioning of the oiler EPB 
welts Water Quality in the groundwater 
monitoring wells east of Tailings Impoundmert 
No | improved between 1990 arc) 1991 Gue to 
the effects of the EFPB wel system The 
presert areal extert of the plume within the 
Bozeman unt is generally liented to within G00 
to G00 teet of the impoundmert atong fs east 
ard southeast flanks 


Tailings impourvimert No 2? has @ synthetic 
Wow to prevent seepage from the tailings into 
the undertying materiats The liner is a G0 mi 
high density patyethytene (HOPT) 
Qeomemirane that extends uruer the toe berm 
the starter darn aru the mnpourdimert The 
foundation for the liner was prepared by 
excavating ard recompacting the tap '5 test of 
sol material to form a dense less permeantie 
bese Water Graming form tafings in 
Impoureimert No 2 8 collected by Grains on 














top Of De geonentrarne ime and 5 comeyed 
to Te rectarn ponds below the enpoundmert 
Rectarn water = then recycied back to the mi 


Comgnes Ore Processing CFOUR 


A dovtse liner system Comerising two. 6D md 
HOPE geomnemtraas was orginally bull uve 
the reclary Oasis Ths system was comected 
to the singte liner Undertying the talings 
impourmert to form 2 comfiwous finer The 
primary and secondary liners ude the recta 
ponds are seperated by an HOPE drainage net 
The tert of ws Gesign is to allow detection of 
any leakage forn the primary liner ard to 
convey the leaking funds to leat Getection 
suTIDS wth are Morfored 




























Since 1995 cyanate has been detected 
rtermier®y i groundwater i several T2PB 
montoring welts downgradiert of the | allings 
Impoundmert No 2 reclakn ponds irtermiMert 
Oetections were typically just above the 
laboratory Getection lirmmt of 0.005 ppm The 
area arourd the reciarn basins war investigated 
1995 and 1996 to Wert#y potertial sources of 
cyanate Temporary monforing wells were 
instaied in 1996 between the main embaremert 
Of the IenpounOment and the reciarn basins 
Cyarude was not Getected in groundwater trom 
the temporary welta intioating that the 
impoundment was not the source inapection 
Of the east basin liner indicated that the source 
OS makage was likely the east reciarn pod 


The portion of the east reciarn basin where he 
lalings InpOUNOmern urderdrains enter the 
basin was dewstered and mapected mn 1905 
Detects in the liner were detected and rim 
repers were made at that time The reper wort 
continued in 1985 by reconstructing the 
Covtte diner systern of the east basin to 
mrwnize the potertia tr leskage A third liner 
was adckdied to the sunp eres of the east bes 
Grourcwater welts around the basi eres are 
montored moratty by GSM (GSM 'Guha) An 
ne ficert terme hes elapsed since the repars 
were made to detect (hesed on monioring wal 
Gata) whether of not the repairs to the east 
reclarn pond liner Neve been effective i 


erwelr., eakage 
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wert yordumte Qa) © te wrt, J 
te aire roorirerts 8 poied Fr te 
Gmtabese @ GSM ew te records provided to 
te Mortara CEO (GSM 1085a 1885c 1608e) 
soperds 8 cortare asvrery wttes Of fe 
wae Qel, Osta ew asics isto es 
to vets Gouwuute regors Pat neve been 
Ceirested ty te ofe ty purposes Of enpact 
emyess.  Gererdl, ertiet wate Gally & 
Quod me eress eas ow sam J 
impouramare Mo 2 wih Gelslics meer 
venues Of eboas 400 to GU 7g ow afiate 
tovels lous Dar 100 to 300 mg/L 
Oouwngrediert of Telings impourimert No | 
the evens of the scams? punpbact eels ow 
wes 0 the mormruimrert eate quailty s 
poor wah TOS mean values on Pe ode of 
1000 to 1 200 mg / ew afiste concertvation 
meen 0 ebcous 360 to 0 mg/l. im gererat 













































The seepage wi rugrated pad the sry aad 
batow Tafings enpourdmers No | pro to 1950 
reveled preterwemiy te cam eth the 
Pafos nesr ar ten Croug groves 
escorted we the Jefe Re hyirutogi 
symer Cyerwle was detected a very iow 
concerwehore Behe J he 
Gader Suragre praperty in Mey 1685 
wom « prvete eal located epproransy 
13 mées eames Of he Gur, aad 


w reapores 'o dstectien 0 corsaraerta GS 
moraored ove 30 prvate wala F§ Pe erty 
the wwe ote = Seve d Me eels Swed Ho 
pressrce 0 cyarate & eas owe Guty fe 
mur@orre pertad 4GSM atesqere? rutsied 
ate ven~et cytes ty pute aasy Sected 
wel caren ew ‘es mor@ored |) estiere 

wales one regaée beets ty He past °0 yearn 

Cass cufected torr private euhs ewe fe 
med 198s foe Oe cooCorereore I cyerute 


have beer Seay dreary = wre As J 
ma 16h cowmerwecve 0 ee cyeruies ewe 




















































Grey eporedicafy Oetactad & any Of fe prhate 
wats Sete 


Severs private euls Goerygradiet of re 
tairgs oordrerts were tow tO conten 
G@ovates lois Gd ciate. i 1087, on 
pwesngstion by te Mortare Department 
Same Lands (0S. 1987) conmtuded fut te 
G@oveied rare eves Fr Te wells wore 
related tO Teing ectviies Subssquert io te 
1987 MOS. report en eddfior~s rrestigsaon 
(OS. 1088) wes conducted to Wera#y the nitrate 
source The report (051 1988) conchuied tut 
tre Geveted narate levels wore he ree 




















COFRRON to the tafings eater that sseps trom 
the e™pOUTnet specticaiy cyerude erw 
rarae Maxis concertretions of cyerute 
orcs ra@rate (as N) nthe Pwd row of SPB wets 
were reported in 1988 as being 30 mg/\ arw 
10 mg/L reapectvety (ydrometrics 1997) 


wegacts to gourthweter that ere assoctsted wih 
natok tafings enoruinert seepage fat wes 
nol caghured by the penpbect syste were 



































Figure 18-13 shows the cyerade ard nitrate 
concertrations m moniuring wef OW This 
pact 6 represertsive of the commertratio ews 


Fone ete mone wet 


The current exert of tafings mmpourimert 
seepage sf shows veratic cyanate 
concertrations in the talings mm™oourd™ert 
punptect welts Some welts heave remained 


reatively unchanged since monforing began 











been decreasing wih trne in the first row of 
SPB welts located upgradiert of the slurry cutcf 
wal. This wend is consistent wah the gadull 
Gecrease i Cyanide concertrations fromm the 
impoundment However cyanide 
concertrations in groundwater trom several 
wells slong the second and thwd rows of SPB 
welts have been gradusly increasing w&h time 
The crease 6 assurned to refiect gradusl 
movernert of cyanate sway trom the sturry wal 
a8 induced by continued pumping from second 
ard thd row SPB welts 














Siroe nitrate concertrations in groundwater 
could be infvenced by other sources (ie. 
farming and irrigation practices) cyarude is a 
more refiatie riicatoy of mmpacts trom Tafings 
impoundment No 1 Although cyanide can be 
broken down into uther constituents through a 
series Of oxkjation reactions. the reactions are 
Qeneraty tactiated ) natural systerns by hgh 
@iescived oxygen concertrations microbial 
growth of sunight These infuences are 
typically not found oF are greaily reduced in 














AS previously Stated ‘he fuctusting nitrate 


3 ret iety attr&xtates to seepage trom Tadings 
inpourdmnert No | because sinfar trends in 
Cyande concertrations were not observed 
Further mess balance calcvistions show that 
oxidation of the niragen in cyarnsde to form 
natrate could not produce the nfrate 










concertrations measured in most monforing 
wets Calculations were performed that 
assumed 100 percent of the cyankie measured 
in the thwd row of SPB wells oxidized to nfrate 
and mugrated downgradiert wih no daution or 
Gapertion Resuiting nitrate values were sirniay 
to oF tess than n@rate concertrations measured 
i" downgradiert monforing wells The 
assurngtions used in these caicuuations 

however are very urdikety to occur and resuits 














ertert of aaturaticrn 3 teteved 0 be very 
weed as oratced to the song area 








Uneaturated flow may cco througho! the 
Gree as 0 rest of prectn@ation runon This 
water woukd then recharge the undertying 
Bozeman ut etuch is the primary 
hydrageaiagk unt that conveys regioral 
grourcwater nm ths area 


Sheep Roct Spring coours within Sheep Rock 
Crest north of the Last Waste Rock Ournp 
area As iecussed previcusly the spring 
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ongrutes for « bedrocs outcrop ew 8 

portion of he epring & captured by 6 caicivnet 
@ructve constructed by 6 loos recta ty 
bestiat eutertng Urcectued sprig eae 
Qereraty flows « shor! Gutarce down fe Gree 
ostore P¥itrating rlo fe gourd 


The Bozeman ut conveys most ff nat a of the 
benest? the existing ew proposed 
Waste oct Ourp aren Ths ul is 
beteved to be recharged prrmarty tom the 
bedroct unt end the overtying cof /ahuve 
vrai garg the east tert of BS Mortar 
Addiiong tif lesser sources Of recharge to the 
Bozeman ut tude r¥itration od precipitation 
tatng Girecty over the ares ard runct in 
afenves stream cleres 


The general direction of regions! grourkiwater 
fine in the Bozeman unt is to the southeast in 
tvs wea The depth to gouruiwater is varatie 
typically ranging between 100 ari 200 feet 
below lard surface 











































The water Qualty of the Bozeman url in thus 
ares is a mixed type wEh caicken magnesium 
ard sodken as mayo cations and bicarbonate 
ard wfiate as major arvons $= The ph of thus 
wate 8 gerersty nevirs to sigh@y sikatine av 
metals are at of below detectatic 
concertrations NRrate valves are generaty in 
the 10 to 20 mg/L range ard may refiect past 
agioftura use of the area 


@B2h Groundwate in the West 
Weste Rock Dump Aves 


The hydrageciagy of the West Waste Roce 
Ournp ares 9 characterized tom GSM 

welts gorg the west anu scauthern 
ferme of Mourtai Stratigragtuc data trom 
montoring welts PW 18 PW 16 and Pw? 
rhcoste approximately 30 leet of sha ard o 
cohMal sands ant grevels vertying the 
bedroct ua The shaficow send end greve 
dost nol appee to cota gouriwate except 
* evens Of springs or! seeps = Stratigvagty to 
wets PW.12. PW14 PW) and Pwo) 
consists eciety If the hedroct ut The 
Bozeven ur « abeet the eves 
eroonpassing the West Waste Roct Dun 
ves 


























The weet site PW walls ave ecreened bh ad 
reece! gas uate ton s ssquerce 0 grey 
orc that wien oistorws ow seston 

Wels PW 1) anc PW.14 penetrate premerty tggt 
grey ec 8 cotored sitstows ow eerwistores 
om wace emo. rts Od pyte Wels Pw 1h 
PW-16, PW.2. PW-17. and PW.21 penetrate 

primerty tlect. carbo wceows sistionss wih an 
sourderce J dusevwated pyte "he 
presence Of a fite ~rersivsicn « bewved t 
r@uerce gorweuto quailty 


Monitoring wel logs tor the Wee Waste Roc: 
Ovrnp eres Go not show any corretation 
between the coourrence Of grouruiwater ard 
speciic Whatogy. As hm he pf ares 

fiw in the Weet Waste Roct 
eres 8 tracted cortrufed end hasty 
r@uerced by surtace tapagrapty Static 
lovers im the West Waste Aart 
area wets range bom apgromrrately 
70 test below lard surtace af wel PW 17 to 
305 tent batow lard eurtace @ wel PW.21 The 
PW 13 (shafiow) and PW 14 (deep) wel par 
heve depths to water 0 approxrratety 75 anv 
@ toot reapectwety These data ruicate 6 
dowrward hydravtic gradiert af ths location 
The direction of grouruiwater flow in tte ares is 






































































wet (PW 45) on GSM land siong the drainage 
Gude between Sheep Roct Crest aru the 
scaxthernwnost trithtary of Corrow Crest (where 
the Sheep Roct diversion woutd be roused) 
The wel was constructed to cheracterve 
hydrageciagk Conditions ax! grourwiwater 
Quality im the genera ares of the Sheep Rack 
Qverwon and Corvow Crest drainage ‘he wal 
wes completed to es depth of $04 test batow the 
ord eurtace F sMistore arc) sarvistore of the 
Pateorok Ory Crest Formation The sat 
vourchwate eve © the wel 8 aggrournaiay 
320 feet betcw the ied mrtace 


















A chernical eratyse of 9 sarngte torn the wal 
vrme the goruieate quality 8 of 6 catcher 
bicerborate type wih sight) saline ph The 
concertrations ff trace matate are very tow fess 
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GGM geo ematietes artace eats TortorsG 
ae on di Oves qnretsrs rhamw J 

Canwow Cresk in eid 1955. Each ote was 
mor@cured on @ asl wre seperute occesxre 
form Agri 1985 Svough Mey 1688 Flow aes 















wosd be rasedd) tas 6 nr! sarryte was 
cofected using remote sevyien comming J 
plastic bolies bhrted et fe fevers 
@er fev bed folosty go eon 
enemas gree toe aes dred) observed 
toy tres © he northervnos veatery ew 
Sves tres & he maife wintry The 
obesrved Gacharge verted for enprusrratey 
01 ote to on esterated Nigh of between 4 ow 
S$ ce 


























The rere) eratyess O os serngies 
estece foe for eat « ow Pans ewe 
eerie The aod tom Cowow Cost bb oe 
caicas? bicerborate type =i ahuire 
teteesn 73 aw 64 i gereral wace mets 
corceyrpeiiors ee very ion eo fe ocap 
Oo ran) Gees tis Guero kas 
vor ett ae ow seers pom 


MB3 Weter Rights and Use 
GSM oere @ ome Wits ow fe rwe wen 



































CHAPTER @ SOLS AMD RECLAMATION 
SLC SOLS AND RECLAMATION ars 2a8, weg oo segue 
escess pees Serge peewens » 





Sree 'G8R ves che enact at arveys we 
beer compsieied ef pe mies o prapoesd 
vase ees bases 0 fe Gate Sure 
ire The &e ave, aus completed & 1058 
Mates Servass Or of MSE ru 
198 ov ecorgpssssd 
egqvoneratey | 070 acres to be Guhebed by 
te her proposed Nar erui Wes Weme Aas 
Osrnpe os eet os Pe prupoesd weirys tec Sy 
The primary otgecthe of fus arvey was to 
Gerehy ood raterus Pat cous fe used ty 
resaiing ed revegstairg prast Gutetewes 
































' To Gate, te mujorty of Oe ace techated & Oe 





ervey hes beer Gahsted by propect ter Ome 
oo es porter ot he Gerba ents we sere) 
tocated © ect @actpies o hove hes eaprend 
ove eserted Gairbed praject commuorwrea 
war oer vertns Gages 0 ectevenor 


The escord detafed aurvey eas COTysatad 
Quire 198) aw 1904 by WESTEO! ptaton 
er Now 1004) ew cHwed aggvosrnatety 
1200 acres asvrasuirg wwe praect 
Cansterces extalrg & te tre J fe arvey 
Tre premery otgectves Of Pus mrvey eure to 
derei) at vaterate aMatte ty erage aw 
ty vse os Capp Tate ty Pe ire 
tectty ‘wo ests 0 poterdis ood esvege 
dagahe were (reeerted teesd om comvrurty 
accepted pryen <chervuce criee es wel as 6 
ca taicy beesd OF ogre wale ccrteet by 
horton © 1G « err wae 
copturtad ty Penmor ed Now 
1G) On aggvoseratey G10 acres “em Po 
ereres «reste rtm Jd he popes 
project eves baswiery Sal  weopre 
véewratn ed dae oferta! Arig hom he 
WESTEO‘ erveoys ove rutsiad F he 1a 
Hafior ed Now report i akin ed m—ap 
wet trasuierwes datremed by Meshey sen 
we (reewted 3 Pe map Punsia’ © Pus 
rx Guy ad map wt ew pecker 
reo~waenon herve S beer hoop rated rie he 
nore 
























































Tre tafcetng sactire asrererve te od dats 
(wreeerted © the repxrts (fet etxne ‘he 
esrereres ew! ‘atte @ 7 mend 3 date 
(reeerted © tac evi Nos 'C everesive 
od erectertats Prgxrtiat ef ‘eapect to ad 


‘etme © 2 refed Cwenwunrs ty Se 
Gorwrert sats peest Fo ems @ 
weeertay, Se astray © Gtied Feo tas 
mane qrearary irGhe prt J te 
proposed pont eves 


.C.1 Western Porton of Project 
Aree 












Sots cats Gory Se eum bode J oe 
raed wee east be Geta by epee J 
Wes Weate Aart Ory ew poesity Pe pf 
taci®y Sod pret raterus ruhate oe weruty I 
revs rxrta Gwe coheesn ow cheas 
Sate tower on wigs cons on Gopes ergy 
wor neety eve i ow § percent ew ove 
typucay eee Per 10 ruts deep to betrork 
Pu deape digo up ete do arms Sal 
teres Pvrnsyuns oe prolles range bor 
Gord iuste © aren gee) o cotthy 
taans Sate J ~uterate Gapes ew exuies we 
veme tar © rvtes © baud o@® expe 
typncey angry for 0 to 2) percet Sistece 
od leuhves we tere ow (toy tems ore 
aieytace textures ae very cottty o very 
God) @ ow ew) cere Sade we*yry 
@eap ow vey deep Gapes typaceBy ara om 
wes exenitty 1) pevet Pung ese 
Gape ewes car acey ule hagfty verutte 
lapagagte covmars "he rapt, 0 fees 
ects we ema Per @ utes Geap wo 
hadort e@ Puices depie curve prevaet 
arg fe wrt western horde dd he puget 
wee Sstace ov ovis ergs for emu 
cmrre > (toy ere othe afmstere exhves 
rerye Por very cotthy earwhy tame w& very 
cottt @& omnes 





















































Sot comes Wagrert corterts (gee cattie 
oe xt eed gentagk waeruta ere type ey 
rete ae © fe cement a COTuNre! & 
Pe eager ov caer rere I Pe prceert 
re od we we covuratie & Pe 
<—wtwedes prt (ese atte @ 7) Comes 
wragrert ccrtert hes es he art ow fe 
oat) 0 eats ty ager mepoess "he 
rage te come rage (creert (gemserey 
Pe ragrerts 6 «tI ‘en caste w at foe 
one Pe evetatie outa hiry capers, I te 
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sof tor any (en sod tetwre, by volume For 
@wrge @ tos™ sol commer 1 cosree 
wagmerts can store approstratety 2 rctes of 
water per toot of ool water =A loam oot 
coraarwg 20 percet coarse tegrerts ca” 
sore epprosirate; | 6 rxtes ff wate ote 2 
toa sod corasining 50 percocet cumrse 
tagmerts 6 capatie Of Goring 1.1 bch of 
wate Comversely cosrse tagmerts cooing 
an the sod surtace Cecrense fe susceretty 
808 to erosion by providing en “armoring eftect™ 
The caicksn carbonate cortert of the domreart 
softs Of fs area as reported © Moafon ard 
Now (1985) are comparatively iow ard roicate 
8 low pF tnflering capecty Expressed as 
“‘nevtraization potertial (and reported as tons 
@ CaC0, per 1.000 tons of sal) values 
repomed tor horvors Of selected dorwwrt 
western softs range trom less than | 0 ton to 4 
mex of 17 | tone wh the majorty of 
values typically below 10 ton These values are 
notatty lower then those of sols of othe 
portions of the project area. The surfaces of 
Scots i tvs eres are typcaty Overanm wth 
maderste to high percertage of comrne rock 


wagreres 
Sots of the western portion of the prayect ares 

































for the Gorminert sols of this portion of the 
Orcyect area 


m.C2 Eastern Portion of Project 
Arse 


Sots to the east of the existing Last Waste 
Roct Ovuenp Corngies are being mnpacted by 
supptemental GumTiping ectiv@ies Roc’ otorapes 
ere COMWOn In fhe northern portion of five ares 
erestone siate and volcan bedroct 
aaivage 6 TC COMEciond«! tanstte 














vo 
over these map units due to sinpe sleepress 
trafoe sol degth« suricw! storwress al or 
the oresernce of surface 1 * exposures Sods 
overlying padienert sures coou on stapes 
ranging from neerty level to 2) percert arc! are 







over @ rctwes Geep to bedros «= Surtace scl 
letues ee oss ec sf toes athe 
aOevtace textures very fom ern, 
comms tO very gravely toes Corman to 
pecenert aS bas COTERen: ere gesie her 
© retes deep ec ovette sages form 6 to 
3 percert Gravely toes and clays typly 
ertace textures athe evel; to very gravely 
toa" are COTTON subeuttace sol tetures 
Sdewape softs are Que vere’ wi stones 
rargrg bor neaty level to owe % percert 
Sof Oegane are typrcaly gree fer @ rotons 
amousy) woewope softs develoging & lemestiorwe 
may be less than 6 motes to bedroce =As eat 
wape ltures are haghty veratse ranging tor 
taarns to Cobtty si taans art extrernaty 
Qrevety tammy sarcis to gravely serwy Clay 
‘oars froughout the profte Sols of 
terrace Yan compienss ant) ephermers siream 
Charnes are greater fer G rctes deep to 
bedrcoot and typically coow on gapes less fer 
6 percert Textures vary tom cisy loans to 
very gravely tommy sarcis surficia®y ard trom 
lagers 10 extremety gravely sarcis im de <° 
horvons 











































Coarse tragmert cortert of the surtace weyers of 
hese sods are tytnoay iower hen the western 
and northeastern portions of the project ares 
ard sornewhal hugher than the sots of the 
southern par of the prayect ste Coarse 
hagrert corterts of the suber ace harvors 
are Comparative) hugh aru) ernie to the 
corterts J the western ard sortheasiern 
portions of the praject area Nevtratvator 
potertias tor these sats ranges form less ar 
1 ton to 308 tone of CeOO, per 1.000 tore of 
808 by horwor wth values in emcens of 100 tore 
being common These sols extitt s 


comparatvey high Dering capacty 


in terns of eerert ercctiiaty sole of the 
eave portion of the project ares are 
comparatie to sole of the western aw scashern 


















portions taf shgh®y less erudite than sate of 
the northeast portion Few dMerecnes exist 
betwee K factors of sale Overtying varying 
‘opagragfuc positions in fs portion of the 
Orgel area plant roots ere COmjertrated & the 
upper 14 to © hohes oO He oot profes of Te 
Gorwinert sols types 
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Wim reapect to oversl sol Cowracto wis ec 
sod eatvage potertus Te sobs Of Pus potion 
oD the prayect eves type Overs less Menp 
@opes ere Oeepe heve lowe roce (corse 
ragrert) coterts ec heve hugrer pr values 
Per te sobs J Pe eee pote Of te 
prcject even. These sols hove, & pet 
Ceveuped Fr lmestore os eel as Caceres 
towss ord hove s nat txMfering capacty Gus to 8 
reatvey hagh calcasn carborete comet Sol 
<auTes Cetin Fr tm os oct as te 
revearde J te ster port I he prayect 
rea esd mee Pe eagerness rescling dep 
requreverts ff 48 rites (24 retes Of aol 
cover phe 24 retes 0 onmiived cap rock) 
requred to be placed ove ect) producing mre 
wemte © acdtcrn Cow supe ogee Of Pe 
prapoesed East Waste Ract Oune eves prove 
@ apporturd, to savage sods & two Ma usr 
scraper. hereby reves 7g sod savage 

Ae are oe 


m.C.3 Northeast Portion of Project 
Aree 


iwchated a8 8 putertia’ tafe zore te . > 
praposed East Waste Roc’ Own Co gies tus 
eres COA OF Gturbed by waste rock Gump 
actin ard essccisted wwe tacffes © the 
fNeure Roc’ aacraps comeing 0 lmestores 
Gees quetzies seritows aw vers 
vorcaric TOCkL @f@ prevalent troughous ts 
portion of the praposed prayect eres on slapes 
rergre for 9 to ove % percere Ary sol 
overying these caacraps 8 nO! COneHered to be 
emvagantie Gus to whahow darth he presence 
oo mrtece rock testes elo sape 
constrerts Sole ovetying sxlesiaopes actjacert 
to Westone rock GUtcraps Goo On stapes up 
to % percert ard range trom less ther 6 to 
ove © rehes © deci Surtace sof textures 
range torr sf lasers to cotitty sf tasrmna aru 
mieurtace \extures range torr gravely to 
extremely gravely oars = Terrace sots are over 
@© retes deep ard cooy on sapes less then 
30 percere These sols heve surtace aru 
weieurtace textures ranging trom very gravely 
loarny sards to sarwy loans ard gravely sarcs 
to sf loarna reapectvety Sofs of padenerd 
ertaces Goo Over @ variety of sapes -" are 
typecaily Over BO inches deep Surface textures 
are gravely loans ard! of loarn wfite 























































































Btestace etree eye for erent 
Qrevety serwy toes to cisy toms = Ads to 
sols ore typxaty geste Per & retes deep 
ovetyrg sapes ranging for 0 ib ow 
SO percert Surtace sod textures range fom 
taerme to Cisy tose er setae eaves 
rege bor extrema grevely tommy servis © 
Qrevety serv) ciey toes 


Casree tagmrert corterts df the sols d Pus 
porton Of the prayect eres ere comparatively 
hugh end gereraty peraie toss df he west 
Neversizaton pert df te dammed 
nortreetion sot are Comparatively tagh and 
are senda to rose Of the eastern portion of the 


prcyect area 
Sots are hye, more wudtte rowers) Tar 































those Of the western eastern # OC scaghern 
portions of the praject area Sols of pedimere 





typacaly concertrated im the upper 4 rcfes of 
the Gorwnert sof proffes 


in tne e&h the comparison 0 sas overtyry the 
eastte vous western portions of the project 
area these sobs typicaiy cco on less steep 
Sapes ere deepe extiba lowe rock corterts 
ard heave haha pt arn taflering capectios 
Sot voiurnes evetatie ty savage etd mest 
he agerciss @B euh replacenert depth 
requremert gosis ty tus project 


m.C.4 Southern Portion of Project 
Area 


Sot parert matenats © the tafings pord 
Caturbarces and borrow ares developnerts 
whale voloenk rocks Cleystones ard 
sandstones © seepe topograptves ard 
aia ard oes on more ger@y sloping ses 
Sols overying sxlesiapes ccou on slapes up tO 
3D percert end depths to bedrock typicaly 
exceed © inches Saruly toes to cotitty 
sardy clay loans typly the range of surface af 
textures etihe subeurtace textures range from 
sardy toes to clays =Steepe slopes up to 
ard excesding %) percert are overlain wih 
sas fromm 0 to over @® inches deep Surface 
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Sate d Om aes here hye) ew rowet 
eudhity Perecterumcs os compared © sole 
oerrg fe erardea J te pas wen 
Sate d exietinpes © 6 cote deges oe ese 
erudite due Ww OCs Wagret contests tar 
cake J ow woogesgta post. Mart routs 
owe yore) cowerermed & he uppe 24 tO 
© vates 0 Me ent pruffes qqpreeser,, Pe 
@orwert cate J Owe wen 
















ce COmpEED & sole DEO Po cu - 
owes 0d Oe pasC owe oot when 
outem i apage © Oe maf ent ~es 
Po ages Bou wHeoenet Gap 
re@eurst gow os wet ebowe ‘hese ate 
et@t ose So coerm ee hye Oo ow 
ta@eve capaci oe Geape oc o-wte en 
@eep Gaps: Par Se sols Oo Fe wee 
portor d fe pass wen "es owe gop 
owe dorwert 7 Pe we ped Fe 
apporaray © esvege ode © ten Ms o> 
eavrepen 



















weirw appryg ~aiew we dae erry FOr 
46 t 1980 owhes Gapeuirg wor ool type 





ocmeremts S Pease ents typnedy ange for ” 
to 341 tore of COO, per 1000 tore of eer 
























AccorGrg © \uctte (1975). Pe project eves & 
a ey 

Passed ew @& torent ~=SRe-epectc 
vegutsion eurveys were comuctad Ff Pe 
project eres & 1088 arw '905 (Socom 1955) 
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Average taller cover tor trees ard shrubs is 


approxirnatety 45 percert of atich the majorty 
8 Cortritxted by Rocky Mountain juniper 
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The average canapy cove to the mixed 
Curb Gressiend type «© anproxrmatey 
77 percert Average tote 
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the Mages Spring (0 002 acre; Nort Boros 
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ocoyr 9 tvs welled nchae Med hergess 
reap Rocty Mourten joe end inte 
ore 
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Land Birds Known to Occur in the Vicinity of the Golden Sunilight Mine 

















































































































Townsend's solitaire B, W, RF m 
Swainson's thrush B 
American rohin 8 
Cedar waxwing 8, W.R 
Solitary vireo B m 
Yellow warbler B 
Yellow-rumped warbler B 
Lazuli bunting — B Ww 
Green tailed towhee B (on border of breeding range) 
Spotted sided towhee a 
American tree sparrow Ww 
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American kestrel 6, WR 
Great-horned ow BR 
Saw whet ow 6,W.R 




















Source: GSM 1996b, Volume 2, Appendix 3.4-1. 
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Table iti-3 (Continued) 
KEY: 
R = Reskjert 
B = Potertial breeder 
W = Wintering 
NA = Not Available 
MTPIF Priorty List Categories: 
i: Species for which Montana should formulate conservation actions. 


it: Spec.zs-in-nsed for which we have responsiblity, bul wih lesser threat or stable/increasing 
populations ir state. 


im: Species of local interest or concern. Presence of these species may serve as added criteria in the 
selection of conservation strategies 


Vv: Formerly suggested for inclusiun on state ict, but recommended for deletion because of various 
factors. 
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THREATENED, ENDANGERED, AND CANDIDATE SPECIES 





LF THREATENED, ENDANGERED, 
AND CANDIDATE SPECIES 


The proposed project region cortains a variety 
of habRal types that may support sensitive 
widifte resources. wiciife habitats in the mine 
vicinity are discussed ir. Section li E. Widiilfe 
ard Fisheries Resources However, no federally 
threatened, endangered or proposed. federal 
Candidate. or other sensitive species reside 
within the mine area. and relatively few sightings 
of these species have been recorded near the 
mine ste Table ili-4 lists the sensitive species 
that were considered for this proposed project. 
based on existing data 


A Biological Assessment has been prepared for 
the proposed Golden Sunlight Mine expansion 
project, in accordance with Section 7(c) of the 
Endangered Species Act. to determine # any 
sensitive plant or animal species may be 
impacted by the Proposed Action Section 7 
requires that all federal agencies. in consuftation 
with the USFWS. ensure that their actions do 
not jeopardize the continued existence or 
adversely modify the critical habitat of federally 
listed or proposed species The BLM. as federal 
CO4ead agency, requested a species list under 
informal Section 7 Consuftation from the 
USFWS. Helena Ecological Services Office 
Additional species data were requested from the 
Montana Natural Herttage Program (MNHP) and 
the MDFWP The list provided by USFWS 
contains five federally listed and two federal 
Candidate species that potentially ocour in the 
proposed project area 


The Biological Assessment analysis focused on 
the five federally listed and two federal 
candidate species entified by the USFWS. as 
well as an additional five bun! sensitive species 
identified as potentially occurring in the mine 
vicinity BLM sensitive species are defined as 
those formerly classified by the USFWS as 
Candidate-category 2 species prior to the Notice 
of Review published in the Federal Register on 
February 26, 1996. which omitted the 
Category 2 listing Since the BLM's current 
policy manages sensitive species to prevent 
future federal listing as threatened or 
endangered, the BLM continues to >’otect the 
previous category | and category 2 species in 
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80 mites southeast of the mine The nearest 
known wolf occurrence is in the Elkhorn 
Mourtains between Bouider and Deeriadge. 
Montana approximately 50 miles northwest of 
the mine (Fontaine 1996) No wolves have 
been reported tu occur in the immediate mine 








occur in the area # relocation efforts continue to 
increase wolf populations in the region. 
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Special! Status Species for the Golden Sunlight Mine Project 
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Fe? City 150 feet or greater in height close prosumty to 
water where avian prey speces are abundart, and 
solation from human daturbance 
Bald eage Hakaoetus levcocephalut F.T Occur in association with major rivers, lakes, and 
reservors, nesting habitat requires large trees m proximn@y | nesting habtat, 
tO Open water with an adequate food source of fish and may forage in 
watetow 
Mourtan plover Cnraradrius mortanus FL Fiat, shorigrass pramre, and prairie dog colorwes in mid 
anc tal-grass prame ecosystems, sutable habtat often 
Ocours In intensively grazed areas 
panne sen 
Ferruginous hawk Buteo regals BLM.S Nesting sites include trees, ledges, rock outcrops, and Not documented in 
low cits in shrub and grassiand communities the project area but 
suRtabie habtat 
exists 
Northern goshaws Accipiter gents BUMS Subaipine fr, Engeimanr spruce, Dougias-fr, and Not likely 10 Ocour, 
ponderosa pine forests, nests in large older trees in occasional foraging 
Gense forest stands or 
Trumpeter swan Cygnus buccinator BLM.S Open water with appropriate aquatic plants Documented 
Occurrences near 
the tailings 
impoundments 
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FIGURE Ill-14 





AVERAGE AND MAXIMUM PRECIPITATION AT BUTTE 1965-1995 
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m.G2 Air Quality 


The Gaiden Sunlight Mine lies within an area 
which is classified by the MDEO as 
“unctassiiied’ for af criteria poliutarts, based on 
& system of ‘attainmert.” ‘non-etainmert.” and 
“unclassified  Aftainmert refers to whether the 
region is aftaining the Ambiert Air Quality 
Standards (AAOS), non-eftainmernt # the region 
is not attaining the AAOS. and unciassified # the 
region does not have sufficient data to support 
ether of the aforementioned classifications 


The principal a quality protection mechanism 
under the Federal Prevention of Significant 
Deterioration (PSD) program involves a system 
of area classifications that define significant 
Geterioration for individual pollutants Areas of 
special national concern where the need to 
prevert significant deterioration is the greatest 
are designated Ciass | areas Ciass | areas 
inctude all national parks and national 
wilderness areas Less restrictive rules apply in 
areas designated as Ciass |i, which the Golden 
Sunlight Mine falls into Several Ciass | areas 
are located within 100 miles of the Golden 






















90 miles to the southeast. However, no Ciass | 
areas are expected to be affected by the 
proposed mine operations. 


Federal and state of Montana AAOS determine 
the maximum allowable concentrations of air 
politarts in areas accessible to the public The 
AAQS for the types of emissions anticipated 
from the Golden Sunlight Mine proposed 
Operations are presented in Table Ili-6. 
Summary of Ambient Air Quality Standards: 
This summary includes the standards for carbon 
monoxide (CO), nitrogen dioxide So, 
ozone (O,), and particulate matter 

especially particulate matter less than. or equal 
10, 10~m in aerometric diameter (PM...) 


The AAOS are applied to air pollutants 
exhiblting known detrimental health effects to 
humans, and are traceable to direct emissions 
from @ known source (CO, SO,, PM,,). or from 
Chemical reactions of emitted pollutants in the 


ambient air O,, PM,,). The former 
emissions are to as “precursor” 





emissions, and the lafter class of pollutants as 
“secondary” emissions. f is Gifficull to regulate 
secondary emissions and. therefore. regulatory 
agencies focus “si efforts more on the 


precursor pollutants. 


Atthough emissions of all criteria pollutants are 
possible from mining activities. the primary 
polutart of concern at the Golden Sunlight 
Mine is particulate matier emitted trom 
operations such as blasting stripping. crusning. 
and the movement of vehicles on unpaved 
roads. GSM has conducted ambient alr quailty 
monitoring on-site since 19680. Three stations 
are located on the mine property, two monitor 
ai quality (PM,.) and the other meteorology. 
These stations range in elevation from 4,748 feet 
above mean sea level (AMSL). to 5,000 feet 
AMSL Data provided by this monitoring activity 
indicates that concentrations of PM... over the 
monitoring period have been within the 
limitations of the AAOS. The highest 24-hour 
level of particulate Concentrations occurred in 
1991 with a measurement of 103 g/m’ 
compared to the national and state standard of 
150 4ag/m?. The highest annual average 
particulate concentrations occurred in 1994 with 
a value of 15 «g/m compared to the AAOQS of 
50 yay /emn’. 





The ambient levels of particulate matter within 
the region are attributable not only to the mining 
activities at the Golden Sunlight Mine. but also 
to the fact that the region does experience 
frequent high winds and is typically quite dry 
These high winds can pick up surface dust and 
can transport the smaiier and lighter particles 
long distances, creating short-term impacts to 
local alr quality. For exarnple, on October 10, 
1996, strong winds transported a large cloud of 
tailings dust out of the tailings impoundment. 
These tailings typically contain small quantities 
of heavy metals and/or cyanide No monitoring 
devices were present near the tailings pond 
and, therefore. no analysis of the tailings dust 
was performed on that day to determine the 
consttuent material However, GSM operates 
PM... particulate monitoring equipment due east 
(downgradient of the prevailing wind direction) 
of impoundments No. | and 2. The total 
particulate matter obtained and analyzed during 
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routine monfioring has not detected elevated 
concertrations of heavy metals 


Following this event, GSM took action to 
mitigate the potential for future similar stuations 
Personne trom the MDEO visited the mine on 
October 11, 1996, to discuss the sfustion and 
Getermine the extert of necessary remedial 
action. GSM applied Coherex, a coagulating 
substance that binds the smailier tailings 
particles into larger particles which are less 
prone to transport during strong wind events. 
GSM then applied a thin layer of gravel over the 
top of as much of the tailings as possibile The 
entire tailings ple wil be capped with over 

5 5 feet of cover material beginning in 
consolidated areas in 1997. This measure is 
expected to minimize the potential for sirniiar 
events at the tailings impoundments in the 
future. 
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Carbon Monomde (CO) 8 hours a a Same as Proeary Stardarcs 


Carbon Monomde (CO) 1 how me caret a Same as Pormary Standards 
—~— a ee 
1 how fi - - 


“National standards other than those based on annual averages OF annual geometric means are oot to be exceeded more than once pe year 
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Tre Gaiden Sunigtt Mire i located © 
samwesten Mote sam J &s Mortar 
 Jeferson Courty The courty 6 
predorwer®y ra ef mot d te ww 
wWdevdoped o used as ergeterc «The terran 
8 Cweractteved by sooded mortars ad 
rtevewy valeys I eat we bofons ax’ ory 
apen ranges Earty tard uses by Evo American 
setiers were Grecty related to He extractor 
ard tivation 0 netus resovrces perticuiaty 


place guid mining Through the late 1600s aru 














recreation the form of hurting, tahing, and 
other ousdoor activities (Jeflerson Courty 1983) 


Taday the primary law uses in the viciwy of 
the proposed project are while habRat 
seasonal Ivestacs grazing and mineral 
@xtraction in addition agroMure (producing 
marty teede crops and livestoc’) is practiced 
im the valley areas of the Bouider ard Jeflerson 
Rivers and atong Whitetail Creet (BLM 1990) 
ard Giapersed recreation occurs throughout the 
region Toure Mortana s leading growth 
industry also is becoming more prevalent in the 
wea 





The Deertodge Nationa Forest lies 
aoroximatety 2 mies north of the mine 
irterstate GO () G0) runs east west | to 2 mées 
south of the mine Highwey 69 runs north south 
2 © 3 mes east of the mine Water resources 
in the area inchude the Jeflerson River to the 
south the Boutder River to "he east. and the 
Whitetail ard Big Pipestone Creeks to the west 
(Forest Service 1990) The study ares inches 
the smal rural resiiertial communty of 
Carteret and the active communty of Whitehall 
whch provides for tourist acoomrmadations and 
lenited garning Severs! tarms and ranches are 
located slong the Jeflerson River Valley south of 
the mine (BLM 1990) The nearest reskience to 
the mine is located approximately | mie south 
of the West Waste Rock Ounp (GSM 19955) 

















MH1 Land Ownersitip/Juriedicton 


The praposed proyect kes efitur the BLM s 
Headwaters Resasrce Aves efuh extercis 
sorg te eas ste of te Corvtrwres Ones 
wes certs Mortars bon te Rachie! inte 
Reservation "ew te Censdien bode © te 
nor to Yelowstore Nations Pet of te 

Wyoming border in the south (BL 1983) The 
Resource Aves encompasses 9 courties totaling 
13,087 420 acres. of which 311 337 acres 
@ 4 percert) are ude BLM meragemert 

J@tervon Courty cortains G7 499 acres J 

BLM adrrrvstered larxi efuch comprises less 
than 10 percert of the courty A large portion 
of the courty con_ats of Nationa Forest 

Service land in the Deenadge Nationa Forest 
ard Helena Nationa Forest The remaining 
lands are mosty privately owned wih some 
rtersperted sections of state managed land 


The majorty of surtace land in the currert and 
proposed perm area of the Goklen Surtight 
Mine is owned by GSM The remaining surtace 
lands consist primarty of BLM adr ustered 
tracts wth MONRC administered schoo trust 
land in Sections 16 (TIN, ROW) and 36 (TIN, 
RaW) Map |? shows surtace larx) ownership in 
the project area Tate 1 shows acreage and 
oemersivp Of surtace lands in the currert mrs 
perma boundary and disturbance area The 
currert permi area encompasses 6.07! acres. 
inchding 3.792 acres of GSM owned land. 
1.219 acres of BLM adrwustered iarvi and 

@ acres of state schoo trust land «The currert 
Gaturbance area encompasses approximately 
2.336 acres, inchuding 1.773 acres of 
GSM owned land and 613 acres of 
BUM adrrwvstered land No state surtace larvs 
are Cisturbed: 


GSM ether owns oF leases subsurtace arcs 
(mineral estate) in the current and proposed 
perm! area inching state schoo trust miners 
estate State schoo trust larcia both surtace 
ard miners! estate are adrrwwstered by the 
MONRC Trust Land Managemnert Division The 
lands are managed to bene® the state schod 
trust GSM must receive approval trom MONAC 
for activities on state trust larcia whether leased 
or uréeased) «The state echo trust miners 






























































193 


2 heme Sew 


an 















































miner estate 6 shown mn Tatte $2 A tot of 
357 acres Of Gisturberce occu’ shove state 
schod trust miners estate ruhatiry 248 acres 
od ufitde covered Gaturbance ard 110 acres of 
non efitde covered Gsturbarnce 


1.4.2 County end Resource Area 
Plans 


The Headwaters Resource Ares 
Pan approved by the BL in 1983 5 an 
issue driven planning documert Otvectives 
ard policies for locatatie minerals retate 
primerty to epeciic geograptical areas ard 
esues Wertiied i the plan Guttance for the 
menagemert of tocatatie minerals throughou 
the Resource Aves 8 provided by the staternet 
that af patti ter is open to miners ertry ar 
developmert urtess prevousty witiraen tus 
that miners) exqvorstion es =——s fapnert on 
ptictewtecuwwdte . .ofevert 
wwrecesseyed uw = . padatio of te ied 
(BLM 1083) 


The Jefferson Courty Comprehensive Plan of 
1929 recogiizes severs importart lard) nes in 
the courty inchading miners extraction 
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mopotance 0 exper ing #6 Gvewyrag te 
econornx base ‘he Comprehensve Plan aso 
eororasizes te vatue of ‘quality of ile’ seuss 
ar preseveryg ewrornerts ad ome 
rescarces (Jefferson Courty 1953) 


The Comprenensive Plan inctutes otyectves 
that taf watwr tee categores econo 
physical. ard soci /coutua § Speci gow 
Statererts wih evarce to ming rchate the 


totowing 


+ Ste RAate the tetera oF erating aw the 
devecgrernt Sree bask ant vate aking 



























Ocevetopmert Constrairts © etach means that the 
land is to be protected for agriovture timber 
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“43 Treneportetion end Access 


Mag revegcriatc roses © he eres ruhate 
140 ard Mortara State (tgwerey © | 8 te 
orerer) eae eeu ‘aye, 6 wate Wrens 
ard provetes access form he proyect regan to 
Boreman ant Big: to Pe east a Bums ow! 
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to 2 mies sath df fe mre Mortara tee, 
@rvre or™ ea ad «6 iocated 
aggvourvatety 2 to ) "Wes eat I teow & 
Connects wf the town of Bouter arui 
weermate '% () 15S) apgron@ratety 75 mies ror 
Otte mre Mortare Hgweys 55 aw 41 an 
sam fromm the Whiteread ares to conwert wf 
the town of Oon eared 1S Arras average 
Gaby atc estrnates ty | @ au Hapwrey 60 
are toon i latte 7 































Access to the mwe ste 4 ve Mortars 
‘agreeey 2 8 fortage road persian | 2 av 
rtervecting Mortara iywey 09 eas of te 
mire (GGM 19050) The access rosd to he 
rue eaves Ucrtare iyfwey ? acgrournatey 
5 mées east of Whteral av reves wr™ to 
aggroxinatety 2 mbes to the GSM plat ote 
Oone Ned ard access roads ke eth the mre 
ste raft gong the Gakiern Surtigyt Mire 
access | oad rohates twee ergioyess vewion 
cortraato 4 ard vefors Mire reisted veructes 
wate the praject bourviary nohaste Nev trucks 
loaders Grfling equgrnet pictup ructs avd 
marterarce inxts An estrrate i mies 
Griven by traffic the access art hav 
roads @ proveated i) Tatte 4 

















Local access to the mine 6 restricted by tency 
word the Gakien Surhgt Mire perma 
boarutary (GSM 19050) Access to matic teres 
north of the maw aus 6 provated by 8 cousty 
road running tom Whaer gow S Pass 
Gatch an the weet sxte dt ks Marten Puntord 
19am GSM compensates to te Gosure 
patie larcis hm the permd ares by provera 
padi access to privately cerned en! of of the 
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to the National Forest is primarfy through areas 
several mies west and north of the mine The 
Lewis and Ciark Caverns State Park. located 
approximately 7 miles south of ur mine, 
aMracts tourists to the area cod liers activities 
such a8 guided tours. camping hiking and 
concessions (MDFWP 1995). 


No significart recreation developments occur in 
the vicinity of the Golden Sunlight Mine and 
Cispersed recreations! use is very light A 
county road running north of Whitehall, along 
St. Paul Guich west of the mine provides access 
for hunting Most of the land around the mine 
is privately owned. however, and public 
recreation opportunities are limited Deerlodge 
 ttional Forest lands immediately north of the 
mine are designated with trevel restrictions. 
road vehicles. tral bikes. and all-terrain veticies 
9re restricted from most roads and traiis all year 
long (Forest Service 1990) The primary 
attraction in the valley is the Jeflerson River for 





1994 season show that in the deer hunting 
district where the mine is located 540 hunters 
were granted permits ard 217 animals were 
harvested For the elk district, 560 hunters were 
granted permits and 105 animals were 
harvested For pronghorn, the mine area tails 
within two hunting districts in one district. 

64 hunters were granted permits and 55 animals 
were harvested. in the other district, 105 hunters 
were granted permits and 7! animals were 
harvested (Carisen 1996) 


Other recreational opportunities exist on 
GSM-owned and maintained properties in the 
area Although. privately owned they are 
maintained open to the public for hunting. 
fishing, and other recreational opportunities in 
an area dominated by private property with 
restricted access. these properties constitute 
important resources for public recreation The 
Candlestick Ranch, located 4 miles east of the 
mine. was purchased by GSM to preserve as 


open space and widiife hebkat The property 
encompasses 3.200 acres and inchudes a 
privately operated ranch. an additional 
1,900 acres are eased trom the BLM and the 
state of Mortara The Boulder River runs 
trough the property Ninety percert of the 
land is managed for widille, wetlands and 
"iparian protection. and streamnbank restoration 
The remaining 10 percert is utllized for hay 
cultivation and grazing Wikdilile on the property 
includes whitetaled deer ok muse deer and 
upland game birds. including pheasarts 
Recently, wid turkeys also were mtroduced 
Law enforcemert on the property is provided by 
the MOF WP 


in 1991 GSM purchased 500 acres in the 
Piedmort Swamp. an open water and caftal 
area, located 15 miles southwest of Whitehall 
GSM's ain in purchasing the land was to 
consolidate the properties and protect this 
significant wetland tor watertow and wikdiile 
habkat GSM is currently working wit) the 
USFWS, MOFWP, BLM. Ducks Unlimited, and 
others in order to restore and enhance the 
swamp and develop recreational and 
educational opportunities for the public 
Another GS!.owned property is located 5 miles 
north of the mine on the eastern from of Bull 
Moursain. This 640-acre parcel provides critical 
wine! Tange and calving areas tor efk and mule 
deer Other species include pronghorn and 
upland birds The property adjoins Forest 
Service land and contains a year-round stream 
Law enforcement is provided by the MDFWP 
Open public access is maintained on all of 


these properties: 
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Wl AESTHETIC RESOURCES 
H.1.1 Visual Resources 


The objectives of the visual analysis are to 
ertfy and describe the visual resources that 
could be affected by the construction and 
operation of the Proposed Action Visual quality 
's an importart resource for Bs vatue in relation 
to potential viewers and ther use or enjoyment 
Of an area. particularly in sensfive use areas or 
areas wth high natural scenic value and unique 
or unusual features The study area inciudes 
landscapes in which viewers may travel. 
recreate, or reside where views may potentially 
be affected by the Proposed Action. 


M118 Visual Resource Manegemert 


The BLM Visual Resource Management (VRM) 
system is designed to help manage the quality 
of the landscape by minimizing impacts to 
visual resources resulting fromm development 
activities while maintaining the effectiveness of 
af BLM resource programs Through the visual 
analysis process outlined in BLM Handbook 
8410-1 Visua/ Resource Inventory. rating 
Categories are assigned describing the relative 
value of the visual resources and the associated 
management objectives (BLM 1986a) The first 
step is the Visual Resource inventory (VRiI). 
which analyzes three components . scenic 
Quality, viewer sensfivity and distance zone — to 
provide an assessment of the current visual 
resources VRM Classes | to !V are then 
assigned for the area with management 
objectives ranging from maintaining minimal 
visual disturbance to allowing activities that 
ertal major landscape modifications 
Management objectives for each class are 
described in Tatie ii-9 























The BLM. to date, has not assigned a VAM 
Ciassification tor the lands around the Goiden 
Sunlight Mine. although the area has generally 
been managed as a potential VAM Ciass !V area 
because of the existing mining disturbances 
Under this classification. any changes to the 
Characteristic landscape can be high and 
activities may dominate the view and be the 
major focus of viewer attention As part of the 


visual resource anatysis for this OS. a VRi was 
Conducted [0 assess Currert visu values and 
assign 2 suggested irterim VRM Ciassification 
The VRI was based on field reconnaissance 
conducted during October 1995, and 
photographs taken from several key observation 
poirts (KOPs). inctuding transportation corridors 
and residertial and recreation ereas 







The results of the VRI yiekded a Ciass Il! rating 
Data and resuits of the VRI are provided in 
Appendix F The study area was defined as the 
ridgeline encompassing presert mining activty 
and surrounding BLM lands and parts of the 
surrounding valleys Scenic quality was rated 
as Cass 8 wth moderate scenic value. viewer 
sensttivty was rated as moderate and the 
distance Tone was defined as 
foreground.middieground A Ciass Ill rating 
provides for moderate changes to the existing 
landscape and activties that may aftract the 
attention but not dominate the view of the 
casual observer Under a Ciass Ill rating areas 
which currently do not conform to the 
management objectives would be designated as 
“RehabiRation Areas” these areas would be 
rehabiated upon project completion to restore 
the natural characteristics of the landscape to 
the extert required for a Ciass Il! visual 
resource rating 


M11. Landscape Characteristics 


The Proposed Action lies within the Northern 
Rocky Mountain physiographic province in 
southwestern Mortana The terrain is 
Characterized by wooded mountains and 
intervening valleys of wet river bottoms and dry 
open ranges The existing mine is located at 
the southern tip of a north-south trending ridge. 
which comprises the southern flank of Bull 
Mountain Elevations in the project area range 
frorn 6,000 to 6.500 feet The ridgeline is a 
prominent feature. surrounded on the west. 
south. and east sides by broad. fiat valleys 
The Jeflerson Slough and Jeflerson River run 
east west through the valley south of the ridge 
The Boulder River runs north-south through the 
valley east o! the ridge Several other creeks 
and drainages are interspersed in the hills and 
valle, s in the area 
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OL Views! Aseource Menagemernt Cinsess 











to preserve the edsting lerdecape 
Class provides for nate ecological changes. however. § doses nol prectude very 
ried maragemert ectty The lev of change to the cheractertlic lerciecape 
ghousd be very iw ard must not efiract eferdion 


Chjective of Gis class is to retain the exdating character of the lendecape. The level 
of charge to the characteristic lendecape should be low Management activ@ies may 
be seen. bul should nol efiract the sflertion of the casusl observer Any changes must 
repeat the basic clemerts of form. line. color. and tedure found in the predominert 
returd teatures of the cheracteristic lendscapes 


Ll The objective of this class 10 partis#y retain the existing Cheracter of te landscape 


The level of change to the characteristic lendecape should be moderate Managemert 
actMilies may sfiract aflertion bul should not dominate the view of the casusl observer 
Changes should repeat the basic gemerts found in the predominert netural features of 


























the cherecteristic landecape 
v The objective of this class ls to provide for management ecth@ies which require major 
modiication of the existing characte of the la dscape The level of change to the 
Cherectertatic landscape can be high These menagemert activllles may dominate the 
view ard be the major focus of viewer sfterticn However every sfiempt should be 
made to minwrize the impact of these activaies through cael location. minimal 
Clsturbance. and repeating the besic slemerts 

















Source BLM 1986a. 
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The area cortains varied vegetation Hills and 
sopes are vegetated with limber pine and 
juniper forest intermixed wth grassiand and 
Douglas-fir forest in the higher elevations The 
valleys cortain grassiands irtermixed wih sage 
and other shrubi. with a few interspersed limber 
pine and juniper. The color of the hillsides 
includes patches of dark green intermixed wih 
the Gul tans and golds of the grasses. The 
valleys are mostly shades of tan and gold. wih 
shrubs providing a contrast of deeper golds. 
reddish-orange. and sage green. interspersed 
wth dots and patches of the dark green limber 
pine and juniper. 


Visual disturbances from the existing Gaiden 
Sunlight Mine are visible on a portion of the 
ridge. Large sections of the waste rock piles 
are Clearty visible trom the west and east. and 
the pit highwall and portions of the pit benches 
are visible trom the east These features are 
unvegetated and contain bright shades of white. 
tan, yellow, and gray that contrast with the 
duller colors of the vegetated, natural 
landscape The sharp horizontal and vertical 
lines, and geometric forms of mine features 
contrast with the soft features. rolling lines. and 
diffuse and rounded forms of the natural 
landscape These existing impacts dominate in 
views toward the mine site. and are not 
consistent with Ciass ili VRM objectives 

















The ridge line is clearly visible from within 

5 miles, and remains a prominent visual feature 
from within 15 miles, as viewed from two main 
travel routes through the area |-G0. running 
east-west, passes | to 2 miles south of the mine 
site, tt is the major east-west thoroughfare of 
southern Montana State Highway 69. running 
north-south, passes 2 to 3 miles east of the 
mine site The towns of Whitehall and Cardwell 
are each located within the 5-mile viewshed of 
the project The primary viewers include 
travelers on the two roadways, local residents. 
and workers at the mine As discussed is 
Section if 1.7, Recreation, light recreation use 
occurs in the area in the form of dispersed 
activities such as hunting hiking. and fishing 
along the Jeflerson and Boulder Rivers. most 
users are local reskients No significant 
developed recreation resources or designated 


sensfive areas of widerness areas exist within 
the viewshed of the proposed project. 


W112 Noise 
Currert noise conditions in and around the 


Gaiden Sunlight Mine site are dominated by 
noise trom highway and road traffic and current 








1 and 1.2 miles to the south of the West Waste 
Rock Durnp (GSM 1995b) Other sensitive noise 
receptors include 2 residences located within 
2 miles, 3 residences within 3 mies. and 

3 residences located within 4 mies of the waste 
rock Gump taciities Because of the mine's 








proximity to 1-90, which runs aicng the south 
side of the mine project boundary. the nearest 
receptors are subjected to significart traffic 
noise Highway and road »olse dominate the 
noise environment at many of these sensitive 
receptors. All activities at Golden Sunlight Mine 
are subject to noise regulations and guidelines 
imposed by the MSHA. 


Noise, as perceived by humans, is affected by 
intensity, pitch, and duration (GSM 1995b). 
“Loudness” is measured in decibels (6B). The 
A weighted systern (GBA) of measuring sound 
levels is used because f more closely emulates 
human hearing. which is more sensitive to high 
frequency (high p#ch) sounds. For baseline 
comparisons, Table Il!-10 shows typical public 
reactions to various noise levels, and equivalent 
everyday indoor and outdoor activities that 
would generate these noise levels Table ili.1! 
shows noise levels for typical mining activities, 
as determined by researchers in previous noise 
studies. As indicated in the table. most noise 
generated by mining activities ranges from 85 to 
95 GBA close to the source Blasting 
the highest levels of noise (115 to 125 GBA at 
900 fest) Simultaneous mining activities would 
produce noise louder than any of the single 
activities, when measured alone in addition. 
weather conditions can influence noise 
transmission Sound waves travel more 
efficiently through cold alr than warm air, and 
thus, mining noise may be more audible during 
periods of cold weather (GSM 19955). 
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Retetive Scale of Various Noise Sources end Effect on People 


















































105 Jet fyover at 1,000 f. 
110 Rock band 























Table ii-11 
Average Sound Levels for Equipment end Mine Operstions 
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65 GBA at 50 feet US Bureau of Mines and Geology 1976 
86 DBA at 50 feet CMC inc. 1989 
67 GBA at 50 feet EPA 1978 

@O GBA at 50 feet Reagan and Grant 1977 
9 GBA at source Reagan and Grant 1977 
_ Blasting 115 to 125 GBA at 900 feet Reagan and Grant 1977 
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On August 14, 1995, GSM conducted a survey 
during mine operations. inctuding both blasting 
periods and normal operations, io measure 
noise levels at various receptor poirts Readings 
were taken af 24 ses. including afl nearby 
residences and several road crossings. bridges. 
hills. and other prominent or frequented 
locations. Data were collected using a 
calibrated Quest Technologies, Micro-15 noise 
dosimeter Measurements were taken between 
the hours of 10:00am and 100 pm Sky 
conditions were Clear with winds from the 
so.th-southwest at 0 to 5 mph (GSM 1996). 
Measurements were recorded in the form of 
“spot” readings or peak measurements taken 
over a very short period. 


Background noise at all of the sites yiekied 
measurements of 50 to 51 dBA (GSM 19955). 












highway. These readings, recorded at 9 sites. 
ranged trom 55 to 88 dBA, and averaged 

73 dBA Mining activty noise includes dumping 
in the waste rock areas. bulidazing, loading. 
crushing, drilling, hauling. and blasting Noise 
measurements at the receptor sites appeared to 
be dorninated by highway noise Blasting is a 
routine, controlled event at the Golden Sunlight 
Mine, occurring once per day at approximately 
1:00pm _ Blasting events were included in 
readings at 3 of the sites in the survey (at 
locations approximately 2 and 2.7 miles trom 
the pit), These events yielded no change in the 
peak background noise readings (Dorval 1996) 


frequency noise, which is weighted lower in the 
dBA measurement system 


Other noise from the mine is Jenersted by 
hazing devices used to keep birds and other 
widile sway trom the tallings mnpoundmert 
areas. A system of 16 propane cannons fires at 
approximately 15-second intervals Another 
Gevice emits electronic sounds at dllerert 
frequencies and durations, i recern@y replaced 
an old system of playing amplified rock music. 
The electronic sounds (or music) are not in use 
during the cold season when the water on the 
ponds is frozen. Past noise disturbances to 
nearby residences caused by the propane 












cannons have been addressed by repositioning 
the devices below embankments and orienting 
them toward the north (away trom residences) 
Propane cannon firings were inctuded in 
background noise readings at the survey sites. 
No significant changes were measured (Dorval 
1996) 
































The Gotden Surfight Mine is located in Jeflerson 
County, Mortara. The county consists of three 
main popusation and economic certers the 
Helens arse in the north, Boulder in the ceraral 
part of the courty. and the |-90 corridor in the 
south The Grlden Suriigtt Mine infuences 
primarty the area along the |-G0 corridor. 
inctuding communiies in ad,acert Siver Bow 
Courty Most GSM employees live in the 
communtiies of Whitehall. Butte and Cardwell 


Population figures for the area are shown in 
Tatée 1-12. The state of Montana had « 1995 


population of 870,300. an increase of 

6.9 percert since 1990 Jeflerson County had a 
1995 population of 9.200. an increase of 

15.9 percert since 1990 The town of Whitehall, 
approximately 5 miles southwest of the mine in 
Jefierson County, had an estimated 1995 
population of 1.200. an increase of 125 percert 
since 1990 The city of Butte, approximatety 
30 mies west of the mine in Séver Bow County. 
had @ 1995 population of 34 800. an increase of 
2.5 percert since 1990. The town of Cardwell, 
approximately 2 miles southeast of the mine in 
Jefierson County. is a very small town with a 
semi-rural Character its 1995 population was 
estimated at less than 100 (Sy'vester 1996) 


11.5.2 Economy, Employment, and 
income 



































Jefierson County is a rural county. with a 
culture and econorny historically dependent 
upon the land tself Early economic activities 
were directly related to the extraction and 
utiization of natural resources The mineral 
wealth found in the mountains and valleys of 
western Mortana stirn dated the county s initia! 
growth Other activities such as timbering. 
grazing. and agricutture followed Natural 
resource activities Continue to dominate the 
economy and culture (Jefferson County 1903) 


A comparison of several counties in 
southwestern Mortana from 1970 through 1900 











sows tat courties wth large ben ceresrs 
hes lerge fuctusfions in tots) enploymert white 
more -ee covrties expertenced very lie 
change The sole exception wes Jeferson 
Courty. which hed « mayor increase in 
ermgioymert from 1983 to 1989 This increase 
's Gue to 8 combination of rapid suburban 
rmugration trom Helene and job growth 
associated wEh the opening of two major 
rrwrung operations Mortare Tunes and 
Gaden Sunlight Mine (Jefferson Courty 1983) 
Table I-13 shows current employmert 
irtormation tor Jeflerson Courty and the state 
of Mortara The 1994 labor force tor Jeflerson 
Courty was 4349. wih an unemployment rate 
of 37 percert. compared to the state's 

51 percert (Syvester 1995) 


Employmert by sector information (see 
Table 1-13) shows that total covered 
employment tor Jeflerson County in 1904 
numbered 2.143 This is rougtty half of the 
number counted employed in labor torce 
itormation The diapartty is explained by the 
fact that labor force estimates are determined 
by the place of residence and covered 
employment is determined by the place of 
employment Many people living in Jefferson 
County are employed in Helens and Bute 
located in neighboring counties, Jeflerson 
County serves as a kind of rural and semi-rural 































Development Center is located in the courty ft 
8 important to note that employment sector 
information does not count the large number of 
individuals sell employed in agricutture which is 
probably a significant form of employment in 
the county Mortana state employment is 
concertrated © services (26 7 percent) retail 
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mJ3 Community Services 


Ome ty comes) serves ow veresructve 
ewe wwhyred privet ty Oe tom 
Weed becase | epewuss fe yesed 
rece tor fe rwe 0! fe www s 
777 evghoyess evgloyed © emty 1908 
$7 percere (168) feed & Whaetal 24 9 percent 
(OD teed © Bume 47 pervert (13) eed 
Cardeci, ard 13 4 percert (37) fved & ote 
locations (GSM 1905) Curert ergioyes 
reetewe peflens sre expected to be ernie 
B.me hes 8 ergs papaéstion compmred to ts 
rurroe of reekiert GSM evgioyess a0 the 
act on Os services avi rirastructure 6 
rage wom Carded 6 an wwooposed 
sor ore town eh vey le commnrty 
rWasructure «Othe towns 6 the aren heave 
orty eval corjertration 0 GSM enygtoyers 


According to cereus data the 1990 howerg 
Soact © Jefferson Courty consisted of 
230? wits of efuch | 26 were apectind as 
oere cooupied and $14 renter ccoupeed «The 
meter morgage paymert was $505 avi the 
machen rert was $700 in Whaetal there wwe 
80? Naver te 790 I tah were apeciied 




















































Housing prices Neve been raing steady © 
Whtetal tor the past 410 $ years and conmtres 


to fee thomty atthough they appee to be 
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tere and homes normady sef edit 4 to 

6 morte No suis housing © Currently 
pharwned tor the region and tew econ 
rroertves ext to developed of fws type 
Budding coors marty Fm the torm of sre 
homes arcured the cufesie Of town However 
rerts Noein 6 relative) scarce art! excess 
Gerrard extmts ky these type of ura = Avalatic 
rts umuady ert eff > wots (Gata 
va 
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Courty genera! and road turds (25 percert) in 
1995. the consolidated mil levy for the taxing 
Gistrict of the Gaiden Suriligtt Mine was 244 04 
mis (Miller 1996) 


Mining cortributes signficarty to state and 
courty revenues. Two taxes specific to the 
mining industry are the metais mine loense tax 
and the gross proceeds tax Both are tied to 
the value of mining production The metais 
mine license tax is 4 state tax. The gross 
proceeds tax is 8 property tax levied af the 
county level Since & began production in 1982. 
GSM has made economic contributions to the 
State. courty. and local communities in the form 
of the metais mine license tax. the gross 
proceeds tax. and other taxes and economic 
benefts. Tabie lll-17 shows economic 
contributions made in the 5 years from 1991 to 
1995 GSM provides a significart portion of the 

























Whitehall High School in 1994 and 1995 in 
1995. GSM provided 131 percent of the 
property tax funding for the county general 
fund. 77.2 percent for Cardwell Elemertary and 
39.3 percert for Whitehall High School The 
percertage cortributions were 4 to 6 percert 
higher in 1994 


11.3.5 Mard-Rock Mine Trust 
Reserve Account 


in 1986. the state of Mortana established the 
Hard-Rock Mining impact Trust Accouri to 
address the “boom and bust” impacts of 
large-scale mineral development The trust is 
designed to provide financial assistance for 
communities affected by workforce reductions 
or Closure of hard rock mining operations 
From 1986 to 1989. the state allocated 
33 percert of the metais mine license tax 
collected to the fund in 1990. funds were 
transferred to the county administrations where 
the mines are located Since 1990. 25 percert 
Of each year's state metal mines license tax has 



















been Cistributed to the respective courtiies of 
the taxpeying munes for allocation to the trust 
reserve accows in 1995. the trust reserve 
accourt in Jeflerson Courty heid $3,603.414. 

wruch wil be Oustrinted between free districts 
COMtaINING Operatinns that heave paid irfio the 
fund the Gotdrs Sunigtt Mine. Mortara 

Tunnets. and Pasin Crees (Miler 1996) 


The trust acourt turds for a distrt become 
avahatie ‘4 the evert that efther a mining 
Operation permanenty ceases af murwng related 
activ@y or @s tul-time wortdorce is reduced to 
less than oneal of the average of the 
rrnediatety preceding 5 year period 
Distribution of the funds af this time wil be 
one-third to each of the aflected elernertary and 
high schoo! districts and the remaining third to 
the courty The courty may use the turds for 
SuCn purposes as paying for outstanding capRal 
project bonds. decreasing prowerty tax mil 
levies specifically related to mine Closure or 
reduction in operations. promoting 
Giversification and development of the economic 
base. afracting new industry providing cash 
incertives tor expanding the employment base. 
OF providing grants or loans to other local 
government jurisdiciions affected 


A portion of the funds also are availatiie to the 























development activities The focus of the Task 
Force is on strategies to utilize private and 
government resources and the development of 
programs to encourage the growth of business 
in the courty (Bartlett 1996) 


The Task Force was established in January 
1995 and wil be reviewed by the County 
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$1,313,100 $1 320,647 $1,473,100 









Source Bartlet 1996 
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Tabte I-18 
GSM Contribution to County end Schoo! District Property Tax Revenues 








GSM Percert of Total 47.1% 33% 
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Cornmissioners every 2 years The comrmniifies's 
first task wes to gather information and conduct 
8 Survey to Wertly county needs and priorities. 
One of the resuits was the establistrnert of a 
revolving loan program to aid local businesses. 
in addition. business associations have been 
created in severs! local communities to focus 
business activities, and the Task Force is 
coordinating wth the Bume Business 
Association for development in the |-G0 corridor 
To #nprove public relations, three visfor Certers 
are planned - one at the Golden Surtight Mine. 
and one each in the north and central parts of 
the county (Bartlet! 1996) 





























GSM currer@y vansports process ard 

mining eleted Chermicais to the mine by truck 
from @ variety of locations Geperding on the 
evelabity ard price of the chemicals For 
instance. soda Cyaride shipmerts can come 
fromm as ter ewey as Carlin. Nevada or Saft Lake 
Cry, Utah. Al trucks approach the mine by 
traveling slong |-90 to Cardwell Mortara. then 
take Mortane Highwey 2 east to the mine 
access road ~=The mine's taciiies are located 
approximately 7 mies trom the Cardwell ext on 
140 Once of the interstate. this route follows 
the Jefferson River for approximately | mie and 
crosses sever! rtermMfert streams These 
adjacert wetlands and stream crossings 
represert about 4 mies of the total hav 
Cigtance An irwertory of the currerd@y 
transported hazardous materials is preserted in 
Tatie 11-19 Although not currently used at the 
mine. sulhy dioxide is incauded in Tattle i!-19 
since « wi be used in the cyanide destruction 
process curren@y under construction This 
process is considered to be part of the baseline 
operations at the ste 


Gaiden Sunlight Mine is currently classified as @ 
srral quantity generator of hazardous waste 
under the RCRA GSM creverdly hes these 
hazardous wastes tranaputed of site to an 
approved hazardous waste recycler or diaposal 
tactty Ostals concerning the waste haruiling 
practices at the mine ere discussed urder 
Hazardous Materials Management in 

Section B81 a Currert Mining Operations 





























































FS 























218 
BEST COPY AVAILABLE 














Mi CULTURAL RESOURCES 
Mit Geckground 


Chee earc cores J peck et 
“ok ev feesays Gepoeis ute J 
“ork o ev ii@etee rorwue et 
redhorw owreTuw rage et bw 
men Arwyes od Ofse eearces Cm proves 
eat rervenr o Pe Ooms wtag J 
os wee owt egow papers CMe 
reanrces oe ‘urvereuntie ‘esarcs our 
we aiyvded pouectur ty tedere mete ov 
ow em odrecjnen ew gates he 
tahostng ‘eders eguiatys hes bee erected to 
wile! A@us resarces ev hove tes 
cnetiered Gry ewe I he prugmesd 
project Ostaie om ese acta os ovetatie ove 
reetet © Agpe vis G 


+ The Araiquiiies Act of 1608 (PL 60-208 aw 
the Archesdiagics Aeearces Protection Act 
a 187) 28) 


Netora Gmcrk Preservation Act of 188 as 
evervded Sector 108 Conmpterwe ‘6 
Unies Games Cade (7) @ seq aw 
wglevertirg egptemre % OF OD 


+ herercer wier Nehgon ' eadar Act I 
‘978 vs ect reqwes flere agerwtss to 
ovchame Mer polis ow procechses eth 
the otyectve Of pote ing the hymns 
weetorres I Nathe Are tears 


Natwe Amercar Groves Protect aw 
Repetrenon Act J 'GEO aithougy epecti 
actions ary required & tus act to date wo 
relenertrag ‘epsaixry hes bes 
jworwegeted 


i2 Cumuel Setting 
Gi 20 Pretteortc Background 
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raw te teow fnew Nets sorings geo 
epem t hee expe wed trequet Jiu 
MM eat Pree srings ee tocated ett Gakie 
Surge Mire + esting a! proposed pert 
bourdery areas Two of the springs (ste 
D471) and 24.5792. te Sheep Rock ste) 
Poe evderce df hurnen use Gating back 
0000 years BP oo more (Peterson arc Metts 
all 


Ourirg the Pateo irutien peri of 12 000 to 
7500 yeors BP the cuftre appeers to hove 
beer lergsty dependent upon hurting of large 
mere eects prrnerty marten aru 

tmon Tomerds the ew of the perc some 









































The Arche pertad of pretwstory (7 500 to 
1 S00 years BP ) was marten by an rcresse # 
lerpersures a suTITe precipaaion pstiens 





ord on exper on of the grassiaruts to the north 
ord eas Gurig the earttes portion of the 
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moved to the foctiis aru) tughe sevetion 
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the use 0 an extrematy diverse resource base 
w& on eroress on plat foods § Use of the 
bow end arrow end potiery appee to heve 
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Park, and the Crow, Galish and Gannock. The 
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M125 Metoric Background 


"he fet recorded Evo Ameran presence 
‘erties in the vicinity of the Gakien Surtigtt 
Mire eres wes the Lewss ar Cat expedition in 
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1608. when Captain Carts perty passed by on 
thee wey east Fu trappers ard traders used 
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the exped#ion howeve permenet safienets 
i the regan were not estatiehed uti 188) o 
1684 when the fru esters moved rio the 
Weed oe ou deveuped agitues 
aperations in the Jeferson Vahey (Peterson 
1901) The presers ste of Witeral was 
ematiate' omen the Northern Pact Ratrond 
came vou? / 1168 ard grew ase 
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rerctes ard ming carps (Steere | 080) 
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Five homesteads were fied on m Section 327 n 
the project area between 1695 ar 1915 They 
included the Bayer the Scott the Tebey and 
the Mourtjoy (7) homestead clarns (Steere 
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mtL3 Cultural Resources identified 
in the Project Area 


Severs previous archaediogica’ surveys have 
been conducted in the viciwy of the existing 
ard proposed perm! bourviary areas 
Tattes |) 20 ard" 27) surwnarize the surveys 
arc Werthy the shes located Guring the 
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Reports detafing the remfis of rtensve 
archaeciogicss evaluations conducted in the 
Garden Suriigtt Mire ares are on fe af the 
BLM office # Bume Mortars ari a the state 
Offices i) Helera Mortara Orty brie! 
surwneries and genes location description 
are provided in the EIS to protect the 
corfidertialty of the shes 
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The BLM conducted surveys of the SW NW 
630, TIN. ROW and the SW of $17. TIN, RW 
 Auguat 1980 as pert of the Sunignt Spring 
ard Sheep Spring Oevetoprnerts No shes 
were erties Guring these survey: (Mie 
1980 ab) 


in September 'G80 the Minera Research 
Carter mh Bume Mortara conducted 8 survey 
oO approximately 640 acres Of private iar! hn the 

























i Nowernber 1682 te BL combucted 6 
Cart 8 ervey I te Wemen Marrone 
Teemertesion Line Tives ates (245711, 712. 
od 12 were ceed etm Se propoesd 

pera bowery Ste 457!! corusre corns 
oc 6 more coca ste 245'7'? © easocemed 
wth fe Gwep Rock he ow che MITI3 Be 
ox procvrenert ew processing che Ten 
187th. Ghee 245711 and 247712 eore 
Oeternwed rahgite ei chgtte ‘eapectha) 
to the NOP ath SPO comrsrerce (Win 
'987a) Ste 2457!) was determined rehgite 
wt BPO conmourrece (Wirt 1005) 




























i 19 te BLM conmtucted e Cass © survey 
as pet of the Bus Mayes Access Aosd 
Upgrade no shee ewe erties Gring Ou 
survey (Teytcor 183) 


in Agrt ard May 185 GCM Serveres irc of 
Bume Mu-tare covbuctted 6 mus 
rvesigatcn I aggrorraiey | 642 acres J 
Stale conad larcis Pat ere being coceiiered 
as pert oS 8 ler! exchenge heteeer the suse 
















chghtiey AD oD the ches o@ De except 
245° 782 o the Sheep Aoct ste aru ote 
2672 were tare to the WU wer 
SPO conarrewe 7). Gee 
245 722 was Wertiied ass my Wicert ote 
enytte to the NFU hesed upon fs prtert to 
Yes date relating to apets pemereng lhe 
wo atege we caters (Mave 
1085) The ste wes toww to corte 6 to 
10 arted Cfhure levels aru) eagriitcars 
palecrtctagics deposits (terhcrt 'Gm) Ste 
2457-782 ard hes beer deternined mahgitte 
the WEP by the BL peruting SPO 
conowrrence Ste 4 7GR o the Contes fing 
Ste wes Grec®y rrgected ty coMtnacten 
the Talinges imocrvimet No 7 dar uwule te 
ousting perma Prey to construction of the 
Garr the ofte was tral) tested to datewwe & 
( cortared ectesecag agitate 
Geposts Ass roms 0 he tentryy oe 
2457708 wae tourd to be mahgitte to he 
Regatta ai wo thre art ons 
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1V ENVIRONMENTAL 
CONSEQUENCES 


IV.A GEOLOGY, MINERALS, AND 
PALEONTOLOGY 


WVA1 Wo Action Alternative 


WA‘ Geologec Impects Associsted 
Ww Lrscantnued Mining 


The most signiicart impacts that are associated 
with ‘ne geological resources are related to 
grourd movements at the Gaiden Surilight Mine 
and resulting Impacts to the plant she buidings 
existing pt waste rock Gumps and tailings 
impoundmerts impacts associated with 
ground movernents are discussed in terms of 
two interrelated Concepts potential (or 
likelihood) that movernent wil occur and 
CONSEQUENCES associated wih movement ff 
does occur 


Genera! Considerstions Stability under 
Static end Earthquake | ceding Conditions 
Ths section describes the potential for 
movement, settlement or siding of earth 
structures and /or natural landslide features 
under (ye No Action Attlernative Earth taciities 
inchude the pil waste rock Gumnps tailings 
impoundments and waste rock Duftresses 
Potertial settiements in structural toundations in 
the plant ste area also are discussed 


The stability of an earth siape typically 
expressed as a lactor of safety A factor of 
satety equal to | indicates that the siape is just 
strong enough to support Reel without stumping 
or siding Engineers typically design structures 
to Nave factors of safety greater than | to 
account for unanticipated loading and 
uncertainties about the strength of the structure 


Two diferent loading conditions are anatyred 
for earth structures normal static conditions 
and earthquate conditions £ vatuating the 
static factor Of safety for an existing man made 
OF natural earth slope involves a number of 
assUTOHIONS and Merpretations aboas potertia 


























maces Of tahure suOsurtace conmifion: and 
shee streng of the sol materia The fect 
at Me Sope exists ard 6 Mable ricetes hat 
the static tector of calety 6 of lees 1. Type 
murine satic factors Of safety used to Cesign 
matte ™a" Made eat slopes oF to assess the 
adequacy Of mabiity of an existing slope range 
tom ebowt 1210 145 These values indicate 
that the forces tercting to resist siding are 
estrnated to be af least 20 to SO percert graster 
than the forces tending to drive the mass 
Gowri Lower static tactors of safety (12 to 
1 3) ere alowed tor non-critical structures or for 
shor! term loading Conditions such as during 
construction Lower static tactors of safety also 
are showed when more Oetalen geotechnical 
evaluations are Conducted thus increasing the 
Confidence in irterpretations of materi 
Srengins subsurtace geometry end 
groundwater conditions Higher static tactors of 
satety (typically | 5 mirwnurn) must be used for 
critical tactiies. such as high hazard 
embankmert dans where catastroptuc tabure 
could lead to loss of ite 


Earthquake slope stability evatuations are 
handied somewhat differently During an 
earthquake Most earth slopes are not 
susceptitive to Catastraptuc tafure but instead 
may respond to an earthquake by progressivety 
Getorming in reaponse to each cycle of shaking 
The earth slopes and landslide masses at 
Gaiden Sunlight Mine would respond in ths 
manner The selec stability concern for earth 
slopes is not an issue of whether catastrophic 
taiure might happen but how much 
Gaplacement might coour as 8 result of the 
earthquake The total amount of deformation 
that may develop depends on the strength and 
mass of the material the geornetry of the siape 
and the duration and magnitude of the 


eathquase sharing 


Rigorous engineering analyses were pertormed 
Lo estimate deformations of oriftical earth 
Structures and landslide features at the Gaiden 
Suntight Mine These analyses accourted tor 
both the armaunt of Gaglacement that would be 
atrtxted directly to the ground shaking (called 
acOeteration duced diaglacement) plus any 
addon diagdacemert that would be 
as80ceted wth inertia forces 
Acceteration induced Claplacemerts were 
compated tor the most critical fowest factor of 
safety) Cross sections Wertified by the static 






























































eyes rete rouced Gapiece ets ae 
essertaty rdeperwet Of Pe aac tector o/ 
satety df te gops 


Eartquates geo Tey Cause gourd 

eetSermnerts benesi? structures &f te 7H she 
The sods twat uderte bubdings & the mi ste 
heave 6 very low ret of Bquefactio tefure het 



















tatte & wel below the ground surtece (st 
Cepthe grestey then 6 feet) Bul there is 2 

potertig’ for sorne grou) setiemnets wit the 
Gry to mom! foundation sols as 6 rest of 
eartrquate weking Aratyess were carried of 
to Gatermine the porertiai for setiiemnet and the 
consequences of these movernerts 


Seterruc aratyses were done tor « design 
eertrQuake overt known as the maximurn 
creditte earthquake (MCE) The MCE is based 
On regional selternic®y wudies such as were 
described in Section A 2c Feuiting end 
Seternicty The MCE for the mine vicinty was 
egtrnated to be se magr® de ’ § earthquake 
originating trom an epicen o approxirmatety 
30 mies trom the mine The Curation (number 
of cyctes) of shaking is dire), related to the 
eerthquare mag ude and | « hortvores! 
ground ecceterstion st @ giver location is 
related to the magr@ude epinertrs distance 
er geatogy Both duration end peat 
horworta) ground scosierstion are used 
seternic Sape Geformation eretyses The peat 
horvorts) ground ecoeteration thet is estrnated 














































to coo at the mine ste during the MCE is 





SO years (Aigertiesion @ @f 1082). This ive of 
sotermc shaking commeies wih that of an evert 
having « 476-yeer return pertod = Tha the 
charces thal the ste w® experience the MCE 

Guring the remaining operations ite of the mine 
are very eral And although enele close 
earthquakes heve « higher protatéty of 
aoovrring Guring the mine Ife most woud be 
nondestructive Therefore the ewrownerta 














Consequences srwtyses are pertormed fo the 
MCE only. 


Tathe 'V | summaries the computed minimum 
factors Of safety for stat tebure of man-made 
Sopes at the Gaiden Suntight Mine ard tor 
further movernert of the Block slips for the 
yours condiions thet exist unde the No 
Action Ahernative The tactors of safety shown 
on Tatte [V.1 are the minkrusn values obtained 
ote erwyzirg Terry possitte tebe scererios 
in the cases of the constructed waste rock 
Ournp end bufiress sopes these minum 
factors of safety typically pertain to @ localized 
portion of the structure and are not necessarty 

























@so are shown on Tatie IV.1 The inplications 
of these tactors of safety and ground 
COnglacemerts are discussed in the following 
paragon 


Natural lancisicde features at the Gaiden Suntigtt 
Mine inchude the Midas Slump ard the Surtight, 
Ratiesrake and Swimming Poo block sips 
These features are outlined on Map Il) in 
Cnragter i The Midas Stump «@ shafiow 
larcisitte urdiertying the eas! Gump area was 
Stabilized by waste rock Duftressing in 1900 
Mining activities caused the Sunlight, 
Ratiesnake and Swimming Poo block slips to 
move 3.5 to 4 feet in Apt 1904 «The block aips 
were Quickly stabilized by corrective waste rock 
removal and construction of earth buttresses: 
Bloct slip movemnerts were hafted by October 
1904 ard’ the locks Neve been carehey 
monitored tor addiltiona! movement since then 



























No additonal! Gloct slip movernerts were 
Oetected subsequert to the 1904 evert urtl 
minor Glock slip movements coourred on the 
Ratiesnare Bioct between September anc 
Novernter 'GU8 These movements were 
eMrtafed to rectamation construction actities 
Ongoing af that tne on the south face of the 
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“acne Oy, 

vate 

veer Boreas 12 13 - Goce 1 at 

\reeren East Our (East Face) 16 NA” - Gender 9. 

wre 

\rearen Fast Dump (Sourh Face) 12 12 - Gonder "9a 

ore 

lesan es Oomp 4 19 - Gorder 1996 

bh. ___.____it a8 NA - ; AGRA 1906 

_Taing apemnsnas Sa 8 as NA - : AGRA 1908 
NA = Not anatyned 





NA” Not analyzed for the proposed reclaimed slope angie of 24 1V. min PS - 14 toro 34 1V reciained sape The reciaimed 
Configuration is slighty lees statie than the as bull onfiguration at one apectiic location on the dump face Ths peculiarty & due 
tc the concave tace shape (ir plan view) at that location which results in increased waste volume on that section after reciamation 
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vee Giaxs Brees Sua mOveT wes Oo 
Pe oder of 05 rch were Getectad & to 
roinonste retaies « te Ashes ase Bice 
@ ocefiores on Pe TOP ow som sxtes of Pe 
veervr Gis Bumress % Fahow «p> 
meseveverts J fe rironme, » Ose'te 
128 rvicated et Pe movenert hed sopred 


Movenert of te tit dps fie Surge 
Ratiewete arc Serer Poo) wes 
scoesshey stopped F 194 by « combination 
a oS wame xt "aterahs "ee te 
head of the Bloct ard tafiressing a 
the toe of the Aatiesrese Bloct (as diecussed 
Section ®@A2b Ground Movernerts) Under 
the No Action ARernatve eddiicons waste rock 
w® be placed #f the toe of the Surtigtt Bioct 
Ths construction @ referred to as the rteryn 
tufiresa aru) fs extort 6 shown fh plan 
Chegte @ Map 3 urder the No Action 
Aherratwe (he large proposed tufiresa etuch 
aso 8 vilined © Coapte Won Map 3 and 
shown in cross section on Figure 4 ef not 
be comstructer! | @ estrrated that the rterrn 
tftress w® improve to | 2 the statk tactor of 
satety agains! \ture siting of the Surtagrt 
Bios Wethos the rtervn bufiresa the factor 
@ ealety & ectrrated a: 11!) Modeling 
wehomes that the imoroved statéty hat e@ be 
prowaied by the rtervn txfiress e@ be close to 
the estimated pre mining Condition 


The neuen operations and reciarnad statety 
CONdinons tor the rterwn Dutiress waste roc 
Qurmp are wxhomted by the tactors of safety 
shown for that feature on Tatte fv 1 The 
desig and CONStrUCtION sequencing of tvs 
tAre88 were OCRed Io Tartan a eas s 
tector of aatety of 12 tor He south tece of He 
taMiresa with the Utienate gos of Enproving the 
Sabizing eect on the Surtigtt Bioce The 
deen roorporsted the maximurn amoaut of 
waste rock that coud be satety uilized the 
evelatse pert ares to mmprove the Surtigtt 
Roce statety "he rterwn tnMvrees was 
reclarred i the taf of [G8 a 2 stope of 2 ' to 
evtatiieh a mri long term stat factor of 


eatery of 1D 


Under the No Action Atternative the eastward 
extensor of the Cast Waste Rock Oump stops 
short of cromeing he Sheep Roce Crest 





























































Garage The toe of Om Gute & nice 
te reer East Waste Roct Own on Map 8) 
i» Cree @ The fl, cuter apes of Oe 
saweasion pet I fu GT] of be recierned 
a2) Om Gope age fe org tem 
orem tacts OS satety to De crfics sou 
tace df fe GuT] of be ' 2 as ruticeted on 
Tatie V1. The acceptance of « low, longterm 
tector of aatety OS ~ 12) tor ee cout ce 
the iter Last Waste Race Ourre was 
supported as tofows (Guiier Associstes Lid 
‘oad 


' Use of worst case assuytion regarding he 
tocation Of the weakest! potertia sip surtace 


Use 0 wort! case assuTpmon regarding the 
tee wren of the poterta sip surtace 
A resihual strength equal to the 

bact caicvsated shea strength of the 
presheered rore urver the thact slips was 
used Ths low strength ecaad orty be vale 
{ oni prestearing had coourred in the 
area bereat? the waste fact Gump = There 
was "© direct evdierwe that tvs ares had 
experienced such preshwmering 80 ws 
aseurT(hion ato © CONSciered as 

wore case 


1 Retatvey eters e gectectrucs ste 
ewestigation as reported mn Gakter (100%) 
provided a hugher lew! of conftence as to 
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exiensive investigation to Comperaate tor 
urenown factors 











4 The low factor of satety wes computed tors 
hag?ty localized part of the Gump ehere & 
ets im the moe: Geepty nosed portion of the 
Midas Creet dramage ‘he average actor 
OF satety tor the scam face @ estimated to 
be between |) are! | 4 tor as tad art 
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wra@yees rutcme hat large cme Yahre I te 
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arabyees wutx ate at kx aved Oaplacemerts 
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ae he reer txMress 6 enulaced (Gaile 
Associates Lid 'GGha) This movernerd is 

expected to acc premerty sang the margre 
of the that = Movernert of the Gurtigtt Broce 
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70 years Mie C§lomre ‘omee | 0 estrretad 
hat @ pervert 0 Me comediaiat setieveart 
ern ad GOO effwr ahens 10 years afte cloewre 
(Mragrt Pesckd Lic 1950) 


rate setevrerts a he wrtace I he 
mmpreimet ef be veratie av! of depew 
marty or how the dieret iafings "ate ws 
wore tetrtitet Marrrerr setienerts © 
Tatings impoureimert No | are estrrate to be 
ree eel leet) =6(Mesrern eettemned of 
aon) ehere Hct ayer of fre gare crmes 
we pesert ater ah the verwy of he 
aoeraiat pore! on he «rtwet come I 
Tallings impouimert No | The simes are 
ostrratad to be aggrorrrnatety © tee tue 
wt aren (ese setiemert «8 aoc “am he 
ne pareve At he enoxnrebrert eters he 
Cepoets are more seared) av! are rterleyeret 
oe fre aw! comee tafings = Setienert thw 
Tatirgs imorreimert No 7 o@ be mire tr 
he orenrt of lafings deposited & he on of 
he were Ou Men 


























Mw Fe My) sete areee ©” ade 
LER imert 8 fe eer as pert he 














ahs pugs. hgh J Pe rut 
Fairy oe 9e wry wr of be Corer 
(rg os egemiy © ese, oe Pe 
eas cert aeammmes 


—- 


The prerery gamtage ‘azerd © Pe v8 he wes 
rama © Pw preemue 5 preety (chagette 
cote os Geecrted & Sector © A? Gg Part Ste 
Reig asters "woo pet) 
waatte wh hewn ny et tascisn 
hearing arene eter oy) tas tow to cRapes 
Par emtat te rile ep tasvisr 
taming «hes type of cofapes ealierert © 
heheved to here annsved © Pe kasvister 
heres? fe pyte aa? wet hairy © fe 
errg 1 '6t Semewwres ery hor 
wee rutes to tes ewe artiste! prerert, 
© eatrg ds craved pre terres fe 
Patre Ow 0 owe (KN eS etetia’ av 
niet ape by tit Gp metres "he 
omters str~e aw take gate £80, wwe Ow 
we corVertad © Pe arrtres hove erve tas 
(wowed e@ feutte caginys © ‘ehse fe 
race di emewe ehre trry ony ee 
Tard wtlenerts ov Pwete ~~erwes 
(Gcate Seances: | ki Gina) 


Ceri he Ot grag rent ovete 
ameret © he griirg (9s ow ferns 
rag wes ewe Gr htat © aie eos 
Ord veveneres § ‘hese ~weerwes we 
reat) scene of tart Sy meee 
ow we us artntatte © eating ow (cages 
‘reCrts tape erwts © feo (iat wes owe 
omtrratad \ very Wor 0 8 wm ) tem oe 
rene Cwerert or 0 enaen ate J te 
wea daxcressryg ©) Pw oet Vows 

ethe vet see. wa of fe enw ow 
bor He SO perrert oO he (crreagereiry 
wrUCres “Kner ert | «tte Sewn es 

(sd Gahan 


The part she that karwiatere cue 
wep prereset es wievets © he 
corde dt 16 rete © Oe eet ot ow aE 
OReruts wtterets arm ony mitre 
karviater ae cetera’ & be ayy rr, 
re hat te was prekte! were & 




























































feats diéwtrnwtes Te em a 
aperae ws tary eyaeme ofur 
age” Pe ots rarew tary ov wee 
oe egaertet & ePulet erPyae rose 
Geets tela sree: 1 oe “ayes 
o@uns exes Gry teary ager f) 

wes o wetwrey 8 o be) Oe Pe 
kaseiaar cytes na “eRe etree 
—omrl 0 ‘lacertert thoy s dey 
overt (Gatte Aesccumes (ks ‘Ge (sere 
nerert: ear wed of come our oe 
exgectet © te reghgiee (tart gp mene 
























aces SE arcs oll 68 cry 2 Pe taseieke 





<——w Se we S karvistier hve 8 em) 
renead ( ~merewt sr fe ses water 
he we tert CB] Tener! ct 

wr Maren, of ep Pupate rvhea! 
carvigtar efievets § = riba, Oa Po 
Routes £80) (cagteye Ow hove tee prceetant 
Om Gata iP ews verry © te 
@Ge @ tt 6 rehes & Oe corte Ore 
Merere qreniy Miwst«r Meemsre © ? 
© Setar VP Peres Viger ov 
Mrrrg akressss prtertas were 9 
wuts tasvisere 


Under ve Mo kt Merrane De pf aes oS 
he aggro ate) > ares Oe 8 mere 
oe wat hegre of 1275 tet The oF wet ergiee. 
bere? este av here? cape ages of te 
ee wre, more 6 Oe herniryg Pere 
ne wre 6 0 pete! Ow are prere o 
Pe pt wats oS te tye! © ery aha 
frre @oeer ae! lenient one rwmee 
~—~wererts fa kx) Gerry te 
wtgraure Sd erre i Oe pt wate 
ow ta ne eee errerts mw he 
eta ary Oe urhwes wee 1 Oe et 
ere Oe rian vete rertaar 0 eveting 
Mt -orvlert Owe ores wee atte he hore 
ater, 8 he pt wale © Ope ter! bor renee 
ower (he ory ern #8 ot aw! od oer 
fare Owe cathe Oorteireere av a Owe 
ne eee err nrring Oe lt lower? me 
tone 








































~s an~aky 7 Pe pf ate «8 te ee 
AO ew 8 1 ee ute Oe fe Am 
aera 4 Oe Garéemes eae & Oe 
gm asvasuiry Se 8 oe Ser Oe 
rE wey ov carters! tioery 
wow Po ff ages «8 tare cure asthe 
“~s o her mee Pw he’ preense oe Po 
xd “een eat ot & deustive Oe ape 
6m etc 


Crt) shew owrrererts wespwuse 
wo weet & yard were pets ry 
© prcrees treme gs ! ahve ticxtos ov! (Parts 
wre a IUMEA PUMA ee tt 
Oar wet fe owen ret ty 
(agree Oe Gaur ty yas’ 
wernt wt ann fshve cunts eur 
mpeagveas ot Ce seraal eo worwwes 
ogects (Coresque ces caltegrea The PMA 
phere gage wwrenwts © preetat © 
aegis 


Tre remiie od Oe PUMEA ty Oe Mo Ace 

hhevann wih me Oa ows 1 Oe ieee 
owntes 0 tahce tere 6 kw te ry km 
rete JSaorry Motes, oe, 
tahve cunrtes oe (yer t) sear er o> 
pwhertes tent Gy wewenwes he crty 
‘ahve cunts Ow Neve 0 eye at porte, 
a owe we amet & ewan, peiryg 
oh pf eats ow! (cretitig«r etierwn © 





















































‘vie St teeter Oa ae tare © Oe owe 
wee (reves Et Gert “aye I oe 





tvew Gas gpg vet wer te tow 
ortie) = c§Iey agi a wutreas 
este © Pw trai oF crm oul Ow 
arene ow prare tS Pe ei 
Poniewm s.en com ov hour 
oe Oomeers ¢ femorwwep Gets 
wee ot w the we? er tw 
etiet oe owwey eurwe 
(Mevretag Ss wens * oran aferwe 
© Oe ery Ee hasviww Wee te 
GQeGiet » Ge las Keme fart Ow 
wos Weme Ant how tiem wiry 
oie ew ow aren a 
oem %S ansere uss: J Ow rev ep Se 
te (emt / omer ‘ow ta tether © Pe 


wre) pavGet wen 


Re mao tach oe aa) how or 
raters Caren te rire ol on oe 
awn Corte feerwt 1 airy © Oe 
ours! wens owl Pe otter 0 «rd 
oe at & fw nares wee ow Pu cunts wad 
hoee ove Pe ter Menane 08 ws 
oy oy wwe ted tate tas 08 ove 
aces awl caret hase Gish S prtee 
esd tery Geeta MO, cutee 
ilerveinge: S eens (na te ewnriwre 
oe at worte Arve fe nsw 9 
we Ewer. ow eter | aye et 
keeiferne Garete pe @& @ ‘ow, 
Rem ere wrvateme uel Wwe we 
met erg rE Qe 
eeraer 1 fe owe vie fe fh Ae 
arin Ea vee ry bw Po EY Cre 
ame »v tates ager) Orr! (eo rwrertenmy 
rete ev ~wonse mew ow 
(weeerve Po tmate Umygwer Meeeve 


eres ovivet ovygumrte (na! ene ber 
ware! ercese®@?, & tust heh “oo 

NT Near vewrwier § 1tse y oe owe wee 
ow be verre’ ev resee © Neer a he, 
oe wee ae. crew ert Stee 
mrs Gan 1 -ww yeu of an & 
overt Mate © ote 1 ow fe 
weet test hemry teyrete Ow tert oo 
we ee fe nwe we ' Gwry “ow 
eave eeire! wm te we on ta’ & te 
AIO, whee! Pe teem 6 lew 
ee, © Oe oe 























































GEOLOGY, MINERALS, AND P24. ZONTOLOGY 
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- OCayagetre of « poterdil ap eurtece 
warn te moarimert (a8 ccovred © 
Tetrgs imoaramert No | Oring he 
194 movensrt J the Aatheoree 
Sock) o 


«A massive tact movement deyayerng 
sash od the enparwrrnert 


© Cems Go Catgs Sen 
Aogkcation Se sath o scashwedt 
werwding torce on he eas meargr of the 
Suragyt Bloct ov 
Generation de eashees reuiirng drag 
force on the east margn of the Surge 


Tre reméis Sf theese erwtyess were reetrete! 
to wuhicete tet (Gatie Associstes Lid 'GUBb) 


+ The eres of concevatie thoct ap 
movennent 6 corfred geutiagicaiy on the 
eos euch thet movement caw! ono eset 


@ Eastirg *° 800 


Poerte that @> mOveneds fet ens 
be eseoctsted e@ placerat’ of the fas 
Waste Aart Ounp ecnad dey! owl ret 
3 letra imoasuinet No 7 ow eae 
nt Get the mpnrurert 


+ The Gest Weete Root Ourp orcs & 
expectes to remen statte aw nwo trce 
wenerwesion to the Surge Bore « 
expected 


The deteted geaiagk maxis ff the fas Waste 
Ract Own eres wes devetaped to provute 
es peremeten tor ten deneneore (70, av! 
Pree drrene @ (0) Gort sip statlty 








































rey Ostiyry pete ep artace ty 
reese txt eho wes Pe ToS crfxs 
comport d te mais Sung ew 
Rembeorate x8 "HreTerts were Sm tafed tO 
arg eoeg Pe ope™os cis, 
eye ¢ te ow, Qe wre (Toh, 
Pag wmgret o fe wy few “en Pe 
rergre J te vahe, etewed Prous places 
were te fue ow hve tac owe Tre 
(Tet/Toe). The mode of tele - ip Gong De 
@aiowed Gay weyers & Tel o Tot/The . 
seoned De mos plevetse ty the Eas Waste 
Roce Owns mode There wes some commen 
abot 8 deeper ow strong” paieces (7 gf) 
wr is preset © the East Waste Roce Ouro 
ores of he wpe wrtace Of the bedract 
However the poterts ty movernert 
Ceape clay wyet Gus to the fast Waste 
Ovenp toading was comesiered to be shgtt 
because the cross beckiing strength of the 
ovetying Tertery “eaters @ 460 prevert deep 
8 erteces for breaking frau to the 
ertace of er toes Conssiering Iva in 
corgurction wt he pes tebe vuxtes of Ihe 
Surtgyt orci Aathesrate tracts the mute was 
oot up to errudate verre that sips slong he 
Op Grectons of the uppermost clay bedding 
flares © the Tertary Bozeman tacees Tht arc’ 










































A eiertace tapagagr map 0 he ume 
Clay surface wes deveiaped to the fas! Waste 
Ract Ournp eres besed on Gr® hate mtormetion 
cortared © the repo ertiied Viatwity Anetyes 
fast Weste foot Our poe ‘\esoctes Lid 
1986 Most of fe wrtace “om “408 He 
woe Gey eye. ¢ TW ad |) ¥/Toe Beyowd 
the ets of he permanant Tertiary Bozeman 
Clay ye to he et av) east the potertm 
@® mrtace commen: ef the 'ertary palecsd 
(Tgot at the veley margins The eastern extort 
I te peertes Oe wrtace 6 ented by he 
ferg Puleorox age bedrock Moving trom east 
to wee fe de of the clay eye Werefions rom 
Predorrirar®y scastwest to eas to eashwnst 
otere | weet: the eastern mary ihe 
Surat Goce The average Op angie oF Ihe 
uppe Oley bereat? and rrenectatety ecaeh of 
the Last Waste Race Oune verwe trom 47° 
sash to 8 scxthwest 8 eas seemed that 
polertia movemnet of Glace sips eset of the 
Sheep Roct Crest dramage woud be 


































Cortraites by te resus swe srewins OF he 
Gey Wye song Meese 6p drectors 


The upper Clty surtace @ Gayligfted (exposed 
a ™e eutace) Goersiope (soutty of the East 
Waste Roct Ourp The southern emt of 
movernert eousd be comtroBed by the upper Tht 
Clay surtace exposure Closes! to the GuT™ 
Ths Closest exposure & © the ares south of 
Northing 78 SOO and east of Easting 31 000 (see 
Chapter © Map 2). A mortheouth 2D dope 
Sablty section was gerersied song Easting 
31,000. The resus of Me 2D Gope sabety 
aratyees gong tvs section rested ma 
miriam tector of salety of 11) This minum 

















factor Of satlety was ansocisied wih @ black slip 
fabure surface mong he uppermost Tht layer 
enterding trom drecty beneath the southern 
pant of the Gump between Northings 78 000 to 
79.000 to daylight at about Northing 26 200 (a 
total north south distance of about 3 300 teen) 
Tiws low factor of safety 6 associated with « 
highly localized critical tature made Stability 
anatyses tor nearby sections (withwr 200 teet of 
ths section) imdicated murwnurr factors of satety 
a ' 3 oF greater 


A 30 sape stablty anatyss was done to 
confirm that the overal tactor of satety tor the 
hypothesized tature mode was |) or greater 
Thee diferent cases of siting were evaluated 
to analyze varios? ortical corditions of dip 
Grection and daylighting of the potertial slip 
surfaces The critical dip and daylighting cays 
for potertial 30 slip surtaces that were anatyced 
moked 


+ Case Giding south 20° weet Average 
case in terms of apparent dip angie in the 


siding direction and depths of breaethwrough 
a the toe 


+ Case? Gidding south 4)’ wee The 
apparert dip angie is maximized at $7 but 
there © sorme passive resistance in the 
potertial loeovt area aiong the Sheep Roce 
Creat Grainage where mirwnum depth of 
breatthrough of the overtying The of 
anoroewnatety 50 leet would be required 


* Case > Ging south Tits manirizes he 
wrpact Of the daylighting condition tut the 




























ener et Of aye 8 ute, ved 
(overage of 42°) 


The tactors of satety for these free cases arc’ 
tor the 70 aratyen Oescred above are 
surrnerved on Tathe v2 


The outline of the proposed Duffiress is stoen in 
Crapter @ on Map 2 The extert of ths 
butiress siso 8 shown on Cross Section MPS in 
Chapter tf on Figure 4 The proposed 
buttress would enprove to | 3 the static factor 
Oo satety against turther siding of the Surtigtt 
Biock Ths represerts an addition 10 percert 
over the No Action Atternative margin of satety 
aganst tture movement of the block slip 


The final outer slopes of the praposed buttress 
would be reciarned st 3! (horizontal vertical) 
Mass slope stability concerns and not 
reclamation criteria comtral the 3 | reciarned 
slope inclinations tor both the proposed buttress 
ard scath tace of the East Waste Rock Durnp 
Ths was Geoussed under the No Action 
Ahermative % Gection WA‘ta The need tor 
the shallower siapes at these specific locations 
‘8 aMritxted to thew proximnty and orientation 
with reapect to known oF potentially weak 
foundation materials in the case of the 
proposed buttress the foundation conditions 
are well urderstond on the basis of extensive 
ste investigations and bact analyses tor 
material strengths (Gakier Associstes Lic 
196) 


Under the Proposed Action the pt would be 
eriarged an additional 24 acres to a total of 
approxirmatety 336 acres Consequently the 
Proposed Action would result in additional! 
erposed pf wal surface area and a maximum 
pt wal heagtt of | 750 feet on the northwest 
wal of the pf as Compared to a maxima pa 
wal hewret of 1 07S feet uncer the No Action 
Anernative The Proposed Action overal pt wal 
anges bench wiitha and bench sape angles 
are sirriar to those tor the No Action 
Ahernative An exception to tvs is that the 
Proposed Action would eliminate the large 




































































The etevation of the pf ate is estrrated to be 
6.050 test ude Pe Propoesd Action The pt 
boMorn woasd be deepened to sggrorrratety 
Govan 4.70) tea, each Pat Ge pt ete woud 
be abow 350 tect Geap The Geape pa. wth 
ragher pf wale of be ees statte en the No 
Acton Ahernaive Gsng aperstiion Momewe 
once operstion ceases end the pf iste este 
eve 8 glowed to ree to devetion £ 050 test 
Mabity of the pt walls 8 roresse This 
Mablty moreese occurs beceuse the wate © 
the pf adds ¢ stabliizing load to the toe of the 
pa wal dapes Thus the longterm statéey of 
the Proposed Action pf walls wi be greste 
than the shor term iduring operation) stab’ry 
Mowever the pf wal stabl®y ure the 
Praposed Action wf be reduced compared wth 
the No Action Atternative because the overal 
height of the pf waits wi be greste 


As discussed tor the No Action Afternative 
adverse envrorvnerta’ CONsequences are lirmed 
to ground movement potential using FMEA 
which 8 proveted in Appenda 


Environmental consequences and likelihood 
categories that are related to gourd 
movements under the Proposed Action are 
essertialy unchanged from those described tor 
the No Action Alternative for ihe fallowing 
primary tniure modes 


























+ Movernernt of the Suntigty or Ratiesnane 
Bioct Slips The static factor of safety is 
improved trom 12 to 13 bat this does not 
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‘Thus reetrkted movenert ect mingste te 
Coneeque Oss Ss80CEted wih movenet of 
te Suragt Bort, tt erg to 
rang te es J ewrowwts 

coneequerces oF reduce the iketihon! 


meget 


Sape Feture on West Waste Roct Our 
Serre as tor "he No Action Mternatve 


Stape Fature on Gioct Butresses The 
ewrormerts) consequerces ard tabiure 
made ikelhoad Categories tor the ertarged 
proposed Dufiress are the sane as tor the 
rterre (fress 


Setiemert of the Taéings impourdimert 
Cowers Corviltions retated to setiiemert of 
the rectamation cover tor | alings 
Wnpourumert No | would be unchanged 
frarn the No Action Atternatve Because 
more tailings would be mourned in the 
Taiings impoundmert No 2? tactity uwder 
the Proposed Action larger settiemerts may 
be expected compared to the No Action 
Aternative bul likelihood and enviro mertal 
Consequence level Categories would not be 
changed 


Fabure of the Tailings impourimert Dams 
AnNOug? @ larger votumne of talings 
materials would be nwolved in the tature 
scenarios the consequence levels arc 
lmetinoad categories are the sane as tor the 
No Action Atternative 


Pt Wal instatety Pt waits tolowing mire 
reclamation would be lef generally as 
shown in the Proposed Amendment As tor 
the No Action Atternative — would be 
expected thal sore portions of the pt wails 
wound be sutyect to reveling talus formation 
erosion and lied rock mass movements 
thus locally afering the co figurations of 
sorne of the pt walle in partiowar rock 
mass Movements “ay be expected along 
the northwest ares of the pt where the 
untavoratie orientation of existing tauts 
reorders (ws area lees slatte As these mass 
movemerts coow however the overal 
Stabéty of the pt walle woutd be expected 
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Ea movwnert FMEA rents Pat Oe tor 
™e erw yess Geveraped ta fe No Action 
 ferratve Gate > Gape tathhy or he 
@perwded Eas Wa.*> Roct Ove ew possitve 
East Weste fort Our mp iniggered thot sip 
moverrerts cast of the Sheep Roct Crest 
Grerage The FMEA rwcete fat te 
Mereces betwee these Atevatve: ove ovat 
w@ reapect to pulertlg’ gourd) movemnert 
erpacts 10 fe ewrownert The lielPood of 
ncisting 6 new east block ip 8 moderste ew 
appears to be the prrvery Serene between 
these Aftlernatives However tehure modes art 
ore assorted «@? Fan Waste fact 
Ournpsnggered tact sip movenerts do not 
reqresert sy xar@y geste "ans to the 
erwrormert Theee ‘ers anpee to be most) 
related to Gierugtion of the rectemation cover on 
the exparvied f ast Waste Rock Our etuch 
hes the consequence Of exposing ented 
vonrnes ff ARO genersting matertals to surtace 
rere Measure G2 in 

Section VP Potertia Mitigation er 
Monforing addresses putertia’ grou! 
movernerts in the Fast Waste Roce Ournp 
More severe envrorrnerta) coreequewes that 
ere asecxisted ot Last Waste Race 
Quenp triggered bloc’ slip movernert heve very 
tow to negigitve Ikelhocks of ocovrring ete 
to the detated FMEA rh Appercdtis > tor 
















































mine and i ofthe locellfies ere located hm the 
proposer East Weete Roce Oune expansion 
erea © Sections 70 awl 7! & the proposed 
tafiress expansion eres i) Section 76 eared in 
portions of the Tallings Imoourdmert No 7 





egerexr eves © Sector 28 ~Pueorox age 
ave od (uve Ceposta erie to Pose 
wut neve baer essocamies et? sgriicart 
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orea eo oe cated & Me proposed Ean 
Weate facts Ou") eperein ew FP Po 
prapoeed Dufress agers een ow FP 
portore J te wings paride" eager 
wees i tote eta © perce of he Mare 
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ste acated new Sheep 
Rock i» Section 2'. also Ses edjacert to te 
praposed bourvieres of the East Waste Roct 
Ovrne expereur eres 


inglemertation of the Proposed Action wovsd 
Nt Cestroy any known toes! beds by could 
tert access to ard restrict Keure study of the 














or eases later 10 lertt) arc (yeserve the 
tosels (see Miigaticor Measure F |) 


Porertia’ direct pacts Cousd reef trom 
COrtinad accessi@ty to toes! beds ve 
eroved waneporiaton rates © the mire eres 
ard for continued rorenses © hurnen acthty 
i the eres ‘eisted lo mre wort Portions of 
eRe 247 782 corsd be ruirect) sMected 
weste roct Gu aperstion: However 
has COMeTiMed to evonting the ste Ff cfowing 
mare Closure reirect Pmgects are expected to 
be sight) reduced wih the decrease & hurner 
acInty © the area 


























VA3 Return Diversion Atternstive 
NA1.e6 Geotoge impact Assocated 













The primary geotagk /gecte >. sca 

associated wf Gverting Sheep Race Cree 6 
the potertis tor sips metatlry the north 
oO east segrerts of the Last Waste 
Overnp 9=GStope tebure cousd ork cach upon oF 
@trey that he Gresser Cane Oivertad 
wate coud potertis’y Cone i Contact wih 
waste Taterals to aievety long pera: of 
tere f the charnne s Wey Glocked and storm 
wate 6 vaggped betwe he duT™| 
Uncortraiied runcf sto contd Cause erosional 
protierrs gong the waste rat dum™ tos or nm 
wiahsoed ereas ofenie the “eturtianwce 
bouruderes 


The potertia tor siape tabure slong the north 
ord east faces of ths Gump wes "or erwty7ed 
explomy The scout? tece ard sautheas! come 
oD the Gun were evaluated and the mw 
factors Of safety tor a) Oui and reclarned 
wope|s st those locations are suTererived on 
Tatee (V2 Fowvation conditions beneath the 
nor end east portions of the east Gurne are 
more tevoratie then siong the sam? portion 
Bur because the Proposed Action easd use 
2?) gape motmations on the nor ar east 
extes of the Gum are 2) stapes on the acnah 
face @ @ not possitve to cormhsle hat he 
factors of safety of the north east slapes are 
comparatie of beter than those enaty7ec 
However based upon analyse: cf other arens 
where 2) scopes ere prapjead these oes 
ere expected to be statte 


The earth movernert FMEA ty the Return 
Omertion Ahernatve @ ertica ef the 
ar@yees done tor the Proposed Action as 
suremnerved © Agpercdia i 
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Ocertites ude the Proposed Action 


VA4 Divided Dump Afternative 


NA4e Gealogce impect Associated 
wh te Oded Dump 
Mananve 


Tre Ometed Oump Alternative etermnerts that 
WOES Change Ground MOveTmeErt potential i 
comparison wth the Praposed Action 
eras we 


+ Onision of the East Waste Rock Our to 
marten th Sheep Rock Creet dramage 
‘oature av. 

+ Retocation of waste rock materials to 
renee wer 


Tre Omaded Qump Aernatve requires that 
waste (oct “alera etch woud heave beer 
ahocated prenarty to the exparced Las! Waste 
Roct Ovenp ip the Praposed Action be 
relocaird t© ahernative GuT™| areas he rtert 
a Ow ehernatve «6 to evosl permane ty 

thor sing the Sheep Bact Crect Gramage wih 
ve waste Ahernative ses ‘or waste Capon 
othate Areas 4 6) G2. C! and CP a8 shown 
~ Onncter § on Map 8) The aternatve 
shoe any Combination of these ses to be 
eed 88 Needed to BCC OmWnate the waste 
manera al ak be generated Uwe the 
Proposed Actor 


Fiemeres of ve aterrative Mt won! 
eubetartialy Change the potertial tor detremerta 
movement in COMmperiBan wih the 
Actor of No Acton ARernativls are 
enema wth weete x) fla Om ert af 
merratve Gun@ shes Ponerta tor earth 
MOVerner ts Ore Cincemed Detow im retaticn to 
he genera locators of hese etes Arne A 
(north Areas PB) are! BZ (eaet) are Areas ©! 
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Aven A Ahervate Gurv@ Aves A 8 toceted ort 
oO the pt access road OU at fe ma of he 
Vetes Grerages "he G7] ws’ be 
Cone uclad ae” NOT west eterexr J 8 
portion of the Last Weare Race Our otuh 
hes beer storey ‘eterred to as the Matas 
Overnp «The evetatie aproe ty waste morage © 
tvs eres 8 CONSIramec oy lapagrap’y on af 
sdes on the norm fh "Ne nature ‘wing ground 
ertace on Me eas art enet by he existing 
waste oct GUT] Of OF the eases! by he 
pa Aves A enéd ott § tar tore OF waste 
rock er 3} new sores of “r. Dance to the East 
Weate Bact Dune 


Tre Aree A Gurnp Oca’ 1d more mamas to 8 
seyret of the head eree of 6 brome leruisixte 
the Matas Siurnp we lerwisizie feature @ 
ovftired © Onapte © on Map 2 The hatory 
I overeat of ve iercisixie © tecvesed © 
Sector @A2b Growl Movernets  Stensd 
tvs sternatve Gu location be setected 
AOdmOre gectectruce ste siuches av 
er@yees whens be performed to ackiress the 
tahtowing cormjens 


+ Wweatgate the possi@®y of Miggering 
ecdhorw movenert of the eruisiate brome 
as the Matas Sturm 


+ f there 8 8 potertia to wiggerry, 
movernert § the Matas Sur evetmie 
whethe he commeque was I a move net 
(@Q Gown gape sumo 5 waate 
naterai, COM destattive he Surtgrtt o 
Rarveccete Meee 


+ Cartives the matlity of the dumm stapes aw 
pt access road Of stage taming rt 
coneieration her proxirty 
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Race Crest Gremege 


There 2 ite riormaticn evelatie on the quality 
oO (he Pmeorox sederertar, bedroct © 
areas 8) ert B2 ‘he gectactruces repo on 
the East Waste fact Ovwre statdty (Gate 
Assccimtes Lid G8) red het he bewmors’ 
urdertying the Proposed Action East Wese 
Race Ovrnp hed beer fractured tokied teMted 
od reruded by Cretacenve afk offs 
Preveiirg arikes are crtwestet, aw JD 
Maem (80°) to the northeast The roct quality 
bereat? 9 wr weathered sore wes reported to 
be gucd to very goad ef) the weathered 
bedroct ‘ated as “oderste to goad Assurwng 
he quality of race i Avrens 8! aret 82 « 
comperatie € wxsd provkle « satte 
foyrelation tor the eweste rock Gum Mowever 
the Qualty of the bertract taruiation reads to 
be verted Mrough anprapriate fet 
rvestigatons (Ove gernatve « smected 
Soect: siape statéty anatyses to the 

Oro ORed Gump configurations siso ere required 
betore 8 Oetated evaluator Car be done 
















































Areas Ct end C2. Aternate Gump stes C! 
ord (2 wenad be extenmons of the West Waste 
Rock Queme to the saute ant west 
reapectvety (see Ohagter | Map) 4) These 
CUNO Sree wok’ ackt GO milion tone of weate 
(OOt and 299 acres of new Citurbed ares 
Rene on gectage manoing the toyredation 
Ondmhore © ese areas are imaty serie to he 
COMiNON® Geacribed tor he Irteren Wee Weate 
Rock Oue@ Geotectruos! anatyses k the 
wheres Wee Weete Rat Oure reticme Oar 
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WATER RESOURCES 





Quality within is proposed boundaries. The 
mucing Zone proposed by GSM would extend to 
GSM 5 existing permt boundary to the north. 
east, and southeast of the mine. and 
approximately 05 beyond GSM 5 existing 
permit boundary to the west and southwest of 
the mine (see Figure 5-1 in Appendix 8) 


ARD tuie ard transport analyses (see 
Appendix J) indicate that tul chemical 


neutralization of ARD trom the East Waste Rock 
Durnp will likely occur within 2.200 to 4.400 feet 
Gowngradiert from the toe of the dump 
because of the neutralizing Characteristics of the 
aquiler materials and diution Thus. natural 
neutralization of East Waste Rock Durnp ARD is 
expected to occur within GSM's preposed 
mixing zone limits (see Figure 5-1 in 
Appendix B) 


Because of the different hydrogeoclogic 
conditions on the west side of the mince, natural 
neutralization of ARD from the West Waste Rock 


Durnp is anticipated to be minimal (attributed to 


measures for ARD seepage trom the West 
Waste Rock Durnp are described in GSM s 
Long-Term Water Management Plan (seo 
Appendix A). The analyses provided in 
Appendix B indicate that with an efficient West 
Waste Rock Dump groundwater capture systern. 
which is part of GSM's Water Management Pian. 
ARD impacts can be cortained within the 
mixing zone limits that have been proposed by 
GSM (see Figure 5-1 in Appendix B). The 
evaluation presented in Appendix | indi ates &« 
is technically feasible to install an efficient 
groundwater capture system for the West Waste 
Rock Dump, provided adequate site 
characterization is done to entity preferential 
flow paths in bedrock fracture zones, and/or 
conservative capture well spacings are used to 
ensure that all major fracture zones are 
intersected by at least one well 


Estimation of Long-Term ARD Production by 
Waste Rock Pumps. The long-term quality of 
from the toe or base 6! a waste rock 
dump 's controlied by the flow of water through 
the ump materials, the availabilty of oxygen. 
and the abundance of sulfide minerals in the 


waste rock (see Appendix {), The existing 
reciamation plan provides for capping of af 
waste rock Gump surtaces wih 24 inches of 
oxide or neutral rock having a NAG pH greater 
than 4, plus @ Cover-sol that wil be revegetated. 
The cover-sol wil be 19 inches on the West 
Waste Rock Durnmp, and 24 inches on the East 
Waste Rock Dump The grain size of the sol is 
articipated to have a higher water retention 
capacity than the oxide waste rock and is 
expected to minimize infitration which falls on 
‘“@ Gump in the form of ect precipitation 
(ether rain or snow) Fevegetation of the 
surtace wil provide additional water 
consumption The reclamation cover is 
designed to limi water infitration, thus 
minimizing the migration, of ARID through the 
interior of the waste rock Gumps. 


Research at other sites indicates waste rock 


Gump capping greatly reduces infitration and 
reduces the potential for experiencing an initial. 
very concentrated spike or peak of ARD 
discharge that is substantially more 
concentrated than the long-term average The 
reduction or elimination of the initial spike effect 
from waste rock dumps minimizes impacts by 
avoiding extreme short-term ARD loading (the 
amourt of ARD re‘sased per unt time) to the 
local groundwater and surface water 
environment Thus, capping measures aimed at 
reducing water infitration rates will reduce 
poliutart load in the short-term However, 
based on the results from long-term ARD 
studies conducted at other sites, ARD load 
could return to a value dictated by the overall 
Oxidation rate in tne long-term (Harries and 
Ritchie 1987, Harries and Ritchie 1965, Bell et 
al 1994, Trembley 1994). These studies 
indicate that the ‘ong-term load exiting the base 
of the waste rock dumps :icv be independent 
of the rate at which we.er infiirates the dump. 
and that for a range of potential infitration rates 
the long-term ARD load would e expected to 
be sirniar 




















* Hydraulic Evaluation Performance (HELP. 
Sctrosder ot af 1994); 

* An inhouse mode of Schater and 
Associates (consuitarts to GSM). ard 

* SOILCOVER (Swanson 1995). 


These models use sol climatic. vegetative and 
design information to establish a water budget 
A variety of parameters are considered in each 
model such as average precipitation lea! area. 
porosity, etc. that address the manner in which 
water on the Gump surface can be removed by 
vvaporation. evapotranspiration. and runoff 
The difference between these removal 
mecherisms for water and the inciderd 
preciptistion is the quantity of water which is 
(4timated to enter the Gump interior by 
percolation 


All three model caicviations are in gene-a 
agreement and suggest that infiftration through 
the reclaimed Gurnp surtace vould be on the 
order of 0.25 inch per year. which is only about 
1 7 percent of the approximately 14 inches of 
precipRation incident to the Gurnp surface area 
The infittratio., might be as high as 0 5 inch in 
wet years Seepage trom waste rock dumps for 
the 0 25 inch infittration is estimated to 
uitimately be about 10 gpm. or 2 2 million 
gallons per year as the total contribution trom 
all waste rock areas 











For reclaimed sites. water balance models 
suggest that litte difference in infittration should 
be observed for 3:1 versus 2:1 slopes. Thus, 
regrading slopes to 3 1 would appear to offer 
No significant infitration difference from 

2.1 slope inctinations 


Estimation of Long-Term Fate end Transport 
of Weste Rock ARD. A numerical simulation 
was performed by the EIS review tearn to 
assess the timate extent and timing of ARD 
impacts (see Appendix J) A hydrogeochemical 
model was developed for the EIS to estimate 
the types of impacts to water quality that 
potentially could be caused by ARD trom the 
waste rock dumps The mode! simplifies very 
complex hydrogeological and geochemical 
processes Consequently there will likely be 
some degree of error within the model 
predictions due to uncertainty in the model 








input parameters: The mode was intended to 
Characterize the types of possitle impacts. not 
to accurately Quartily those impacts These 
impacts may or may not occur Gepernding on 
future ste-speciic conditions such as long-term 
Climatic conditions, infiltration rates. and 
oxidation rates, in addition to other physical 
Conditions which are Gificull to quantity such as 
morsture rrugration patfweys ‘ate of 
groundwater movement and flow paths. and 
subsurtace geochemical conditions Also. the 
potertial empacts were evaluxted ory for the 
Bozeman hydrostratigraphc unit on the east 
side of the Gotten Surtigtt Mine site and for 
the bedrock hyclrostratigraphic uni on the west 
side of the ste This groundwater will join and 
max with neutralizing groundwater within the 
high permeability gravets of the Jefierson alluvial 
groundwater system before mixing with surtace 
water 


















The results of the model indicate that potential 
impacts to groundwater range from being 
negligible on the east side of Bull Mountain. to 
experiencing elevated levels of sulfate and trace 
metals on the west site of Bull Mourtain The 
time to potential impact could be several tens of 
years following closure to several thousands of 
years The degree of impact will be a function 
of distance away from the waste rock dumps 


The mode! evaluated ARD tate and transport 


tines for three different dump precipitation 
wiitration scenarios, as follows 


¢ Best-Case (least dump infitration. 0 25 inch 
per year). 


¢ Worst-Case (highest estimated dump 
infitration. 2 inches per year), and 


+ Expected Case (expected dump infitration. 
0.5 inch per year) 


As mentioned above. the accuracy of tne tute 
and transport model is limited by tts inherent 
assumptions Some of the assumptions used in 
the model included 


1 Tine inter <4 required for waste rock dumps 
to wet sufficiently under the applicd 
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titration rates for downward seepage to 
begr 


* Tine interval for seepage to rfitrate the 
thick unsaturated (vadose) 70ne extending 
trorn the base of the waste rock Gurnps to 
the water tative 


3. Gevenetry (with and depth) of the 
arncipated groundwater flow path (modeled 
asa wedge that thickens downgrades 

fromm the waste rock Gurnps to sirnuiate 

Gition eftects) 


4 Amourt of neutralizing minerals (calcite) in 
the equiter solids (estirnated to be 
approximately § percent on the east side of 
Bull Mourtain. and zero on the west side) 











§ Concertration of ARD solutions emerging 
trom the waste rock durnps (estimated 
based on present measurements within the 
reclaimed Gumnps) 


6 Lifetime of ARD production in the waste rock 
dumps (which depends. in part. on the 
assumed infitration rate and the total 
voturne of sulfide minerais in the durnps) 


Some of these assumptions were developed 
using site-specific field data and observations 
Other assurnptions were based on professional 
judgernert Model inputs were selected to be 
consistent with available data (eg for dump 





and vadose 70ne material Nydraulic 
Characteristics) Uncertainties regarding the 

mode inputs and the sirmulation ftsel allow for 
orty a low to moderate level of confidence in 
the mode! predictions of specific ARO 








1994) The ifuert water quality (srmussted 
ARO) used in the cotunn studies is sutwnarzed 
in Appendix B. Concertrafions of ealect trace 





pore water also are provided on Tatie V3. 
can be seen that the metal concentrations in 
srmtated ARO generaly were much higher than 
have been observed in dump pore water The 





Waste Rock Durnps are plotted in Appendix J 
Onrty the maxirnurn (peak) sulfate concentrations 





predicted for maximum infiltration rates were 
used to estirnate the maximurn metats 
concentrations These concentration estimates 
are irtended ory to provide a gross sense of 
the possible range of maximum impact that 
could occur. and are subject to the same 
uncenainties previously described for the mixing 
col mode! tse 


in Table (V3. BG indicates background 
concentration as a possitle lower limi Actual 
background concentrations of dissolved trace 
me‘ais in the groundwater at the mine site are 
provided in a database maintained by mine staff 
and in the records provided to the Montane 
DEO (GSM 1995a 1995c 1966a) A general 
summary description of the background water 
Quality is provided in Section i! B 2. 
Groundwater Resources in general. dissolved 
metals in groundwater are at or below 
detectable concentrations in the Bozeman 
aquifer in the vicinity of the East Waste Rock 
Durnp The exception on the east side is in the 
vicinty of Rattlesnake Guich where relatively 
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66 
134 130 
Predicted Maximum Range in 86°20 | 6602 | 8G-100 | BGeo | 8643 
8620 | 86015 | 8G-105 | B8G55 | BG28 
0.005 0000s | O43 | 0661 0 542 
0.015 00012 | O07 | O029 | 0052 
0.007 0.002 0.01 + BS 0 458 
0 0068 0.025 0 108 138 Ao 
0018 0.005 10 0.05 50 














"appendix B, Table 4.3. 
"Montana Numeric Water Quality Standards. August 3. 1995 (Circular WOB.7) 
"BG = background (ambient) concentration 
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poor groundwater and spring water Quaity are 
indicative of localized mineralized zones in that 
area. On the west side. ambient concertrations 
of dissolved metals in groundwater are highty 
variable Concertrations are naturaly very high 
in mineralized zones. and trequen®y exceed 
established Grinking water limits in cortrast. 
metals concertrations appear to be much lower 
in Bul Mourtain bedrock zones that are not 








that have been delineated for the site for 
purposes of impact analyses The yeormnetric 
means for these data are summarized on 
Table 'V-3 for select trace metal background 
concentrations for the following areas the 
Rattlesnake Guich area and the area further east 
downgradiert from the East Waste Rock Durnp. 
and the west and east flank areas downgradient 
of the West Waste Rock Dump. (These areas 
are delineated on Figure 3-1 in Appendix B ) 


The analyses presented in Appendix J provide a 
means to estimate the time interval before any 
waste rock-associated ARD impacts will occur 
in the simple model, f is assumed that at first a 
“wetting requirement must be satisfied. that is. 
the moisture that first infittrates the initially very 
Ory waste rock materials will be accurnuiated 
and held within the dumps until a minimum 
threshhoid moisture is achieved Once enough 
water has infftrated the waste rock materials to 
have satisfied this wetting requirement. it is 
assumed that steady downward moisture flow 
can commence The time required for the 
wetting requirement to be satisfied for an 
assumed average dump height of 300 feet. 
ranges from about 50 years under the 
worst-case infitration assumptions to about 
400 years for the best case assumptions 
Under the expected net infittration rate of 

0.5 inch per year, an estimated 200 years is 
required for the full wetting requirement to be 
satisfied Considering the variability in dump 
dimensions and textural characteristics. and the 
likelihood that preferential flow paths may be 
presert. the time frame before any significart 
waste rock ARD seepage begins to occur from 





the base of the Gumnps ranges from tens to 
hundreds of years 


West Waste Rock Durnp impacts wi likely 
begin to oncur shortly after the wetting 
requremert is satisfied However the mixing 
cel mode predicts addfiona! time wil be 
required to develop maximnur sulfate 
concertrations in the groundwater Linder the 
worst case irfftration scenario an estimated 
7SO years is required before the metais 
concertrasions reach the maximurn values 
indicated on Tate [v3 








East Waste Rock DO--mp impacts wil occur 
much more slowly than on the west side 
because in addition to the wetting requirement. 
the ARD seepage also must travel through a 
thick (200 feet average) layer of unsaturated 
sediments under the Gurnp before & reaches the 
Bozeman aquiler Metal attenuation wil occu 
as ARD seeps through the unssturated zone. 
but this was conservatively neglected in the 
mixing cell model Once the fully concentrated 
ARD evertually reaches the aquifer the model 
accounts for both diution and neutralization by 
natural calcite that is present in the Bozeman 
groundwater immediately under the dump. and 
for some distance Gowngradiert. the model 
predicts thet calcite will eventually be used up 
and the dilution will not be sufficient to prevent 
sultate concentrations from increasing The 
model predicts that. for the worst-case 
infiftration assumption. "he maximum metas 
concertrations shown on Table [V.3 wil be 
reached in about 1.200 years in groundwater 
immediately under the dump However within 
about 2.700 to 4 400 feet downgradient of the 
toe of the East Waste Rock Dump, there is 
sufficient dilution and calcite in the aquifer to 
neutralize waste rock associated ARD impacts 
until the source is fully depleted 


A low to moderate level of confidence should be 
applied to these quantiative estimates of ARD 
concentrations and transport time frames 
However. the results of the mixing ell model do 
allow the following general. qualitative 
conctusions to be made wih a reasonable level 
of confidence 
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+ The level of AMD erpect & propottiom! to 

Gmtarce fom Te OuT|]s locations tute 
form the GUTTOS expenence tenner mm pacts 
Que to Te comtined effects of neutralization 
by naturally Ooourring Merats and dition 
i the aqulter 


+ The ARD iepects on Qowwiwater for fe 
Best, Worst, and Expected rfitration cases 
are not substartialy Offerert The 
Oerences / peat COmjertrations and rave 
tne predictions are not comexierad to be 
egriicart within the range of precio of 
the simutation tsef 


* For the east site of Bul Mourtan mpacts 
to groundwuiter may not appear tor 
hundreds to thousarcds of years 
Worst Case irnfitration rates cause more 
severe impacts (higher ARO comoentrations) 
to voor sooner bul the enpacts wil last for 
& shorter duration in comparison wih 

Expected or Best Case assumptions 

Moceting resuits indicate that tor af 

ifitration scenanos essertialy tut 

nevtratization of ARD wil ccour within a 

Gistance of about 2.200 to 4 400 feet 

downgradiert trom the East Waste Rock 

Ournp. and that there wil be no impacts to 

the Jeflerson River abuvial aquiter at any 

future time There appears to be sufficient 
neutralization capacty to offset any acidic 
input from the East Waste Rock Durnp (ie. 
no pH drap) consequo ty increases in 
trace metais af the proposed mixing zone 
boundary on the east side of the mine site 
are considered urvikety 


+ For the west side of Bul Mourtain. there is 
ttle of NO neutralization capactty in the west 
side bedrock uni to offset the potential input 
of ARD tromn waste rock dumps Therefore 
low po. high sulfate and high metal 
concertrations may persist in groundwater 
within the bedrock unit in the vicinity of the 































West Waste Rock Ournp 





Root Dump The capture system ef protatty 
comprne welts COmpietad im te bedrock 
fracture 2ones etch are he domrert 
gourdeste flow palm on te west ste The 
@@yoe provided © Agperndu | sow that 
ethcsert (up to 100 percent) capture 
tectrucaly teastee urwer these 

condoms proved the wells rtersect af the 
Cowngradiert bedroct tactuwe 7ones 
However capture efficiency © reduced & any 
wgricart Fracture 7Orwes are munsed by the wel 
sytem Depending on the assured retative 
hydravic conductivities of the tracturad versus 
ur@ractured flow area capture efficiencies may 
range fom approximatety 04 percert to as low 
as 6 percert tor a single massed fracture 7ore 
under the geometric assumptions made in 
Appenda | = is critical that the spacing of the 
wterception wells be frequent enough to 
rtercept the preterertial flow paths A wel 
spacing of 100 feet is recomended (see 
Apperda \) Mowever caretu geaiagic 
exploration wil need to be done to map 
fractures in the vicinity and to estatilish the 
aptrnal well spacing necessary to prevert 
wnpacts (see Mitigation Measure W 10) 


Under expected fiftration rates of 
approximately OS inch per year high capture 
efficiency (up to 9 percert) w 5 be needed to 
bring ARO concentrations lov enough to meet 
Mortana water quality stand rds at GSMs 
proposed mixing zone boundary (see 
Appenda 8B) However @ is likely that at least 
sarne of the total ARO wil emerge os seeps 
from the dump toes. where f becomes 
“perched on the bedrock surface and does not 
rt. de to the bedrock aquiler This 
phenomenon has been observed to occur prior 
to mning as natural seeps in the area whch 
are described in Section I" B 2d in Chapter I 
The analyses provided in Appenda B show that 
# halt of the ARD is captured by shallow toe 
Gra the capture well syste would need to 
be orty 65 percert efficient in order to meet 
water Quality standards at the property lire As 
Orscussed previously these ranges of capture 
efficiency (BS to G3 percent) are conskiered to 
be techwcaly actwevatie and # correctly 
imglerierted the groundwater capture and 
treatment systern wil prevert waste dump ASD 
wnpacts to groundwater or s “ace water 
















































outside of GSMs proposed mrung 2oT~e 
boundary 


Weste Roct ARD impacts to Beneficw! Uses 
Under the No Action Aftiernstive ‘he 
Mortara Water Quality Act defines enpacts to 
‘Berefica! Uses as impacts to puts water 
supges witite far and aquatc ite 
agrouture POustry bvestioc®. and recreation 
Known benefica! uses m the viciwy of the 
Garden Suright Mine are shown on Map lv 2 
There are no puts water sauroes within 
reasonatie Dromenty that are downgracert of 
the East anc West Waste Pore Ournps 
Dornestic welts are located ©) areas nee the toe 
of But Mourtan approximatety 6 S00 tee 
downgrachert trom the Closest waste dump (the 
West Waste Roct Dump) and anprourmatety 
4000 teet downgrackert trom | allirxgs 
impoundmert No 2 The nearest downgracert 
surtace water fishery is the Jeflerson Slough 
There are no active agro ral uses within the 
mune § permite! area Acreage adjacert to the 
Jerson Slough 3 currently being cultivated 
There are no known industrial uses (outeme of 
the existing mine operations) oF recreational 
beneficial use of the water resource that woud 
be mnpactad by ARD trom the waste rack 


dures 


Because of the lented surtace water avalatity 
aprings at the mine site are an important water 
source tor local wikdiifte Steppen and Steppan 
Onginal Springs are tocated rmwnectiately 
downgradiert of the West Waste Rack Dump 
aiong the very southern edge These springs 
are located within the boundary of the mang 
zone proposed by GSM (see Figure $1 in 
Append 8) and therefore ‘eve a high 
letinoad to be mnpacted by .ong term ARD 
fromm the West Waste oct Durmin Mowever 
the arnitvert water quality of the Steppan Spring 
is generaly poor fie low pt high 
concertrations of metais) and incremertal 
wnpacts attributatie to AMD are not consiiered 
egvicant Steopan Orginal Spring has a more 
nevtral OM ant therefore a reduction in water 
Quality coutd inpac’ the use of the Steppan 
Onginal spring by wiciite 


An Unnamed soning @ inc ated © a tritakary 
Grainage of St Paul Guich west of the West 











































Waste Race Our (Map v.27) The apring 6 
tocated outecde GSM 5 permit boundary at o 
not reguiaty moricred by GSM © = lbaty es 





witite heretic use at ouy the anthert 





Draposed maxing 7ore lit: € ats has @ hgh 
Weathoad to be lngacted by long tern ARD 
for the Gun 


fatewere Soring 6 \ocated angroxrnatety 
2100 feet Gowngrachert of the East Waste Rack 
Our and © beheved to receive flow from the 
Bozeman Unt aquter Buréhouse Soring « 
aoprORenatety 2 400 leet downgradert of the 
Eawt Waste Roce Our and coors within 
Oetris fiw material Because (hese springs are 
used by witdiife tor watering mrpacts to while 
associted wih reduced water quailty coud 
ocour Wnpacts are less lety to coow im the 
Ratiesnare Spring because of the strong ARO 
a@eruation eects that are anticipated in the 
Bozeman aquiter 


Sheep Roc’ Spring and Beaver Spring are used 
tor Ivestuck watering These aprings are 
located upgrachert of the waste rock Gumps 
Comsequern®y © potertial enpacts trom ARD to 
these springs © anticinated 


in sumnenery Geneficw umes that could be 
impacted by ARO mugration downgrachert of the 
waste rock Gurnpa withun the lenis of the 
Draposed maxing zone inchatle the Stepper 
Onginal Burenouse ant Aatieanake Springs 
whut are wictife Use areas are! an unnerned 
spring mn tre St Pau Gulch dramage that may 
be a wife use area npacts to the 
Ratiesnake Sorings are expected to be mrurwna! 
because of ARO attenuation m the Borernan 
aque Adverse enpacts to other benefca 
uses are not armcipated Mingation of rnmacts 
to Denetct uses (namely sorings used try 
witite) wthur the ore bourcdaries are 
Cescribed ~ Section VP Potertia! Mingation 
and Monforing Measure W 


ne artcipeted that GSM 6 proposes 

Qourdwater capture syste (see Agysereiy Mt) 
would be ivetaiiad in tarty close proximity to the 
toe of the Weet Waste Roct Oumnp i) mwrwrire 
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6 ee Goergratert bor he te Fhe 
Wee Wame fart Our are le ony aeey 





aghFe ey@er «to be rated to 8 perm erert 
me veatrert (hart a! overt) «8 err 
to the Jeftlersan Gough Consequerty no 
adverse em oacts are artcqmted tc fer aret 
equate We bor he proposed Capture syste 
Acreage atacert to te Jeter Sieaugy « 
Currer®y beng ofveted Momever © adverse 
moacts are artcpated ty ese areas on he 
sare haem as Gecvuesed tr erngects to fem awl 
aquatc We There are no brown rehvetra oF 
recreations heretic uses of he wate 
resource (cntente of the exiting 45M 
Operators) that ecaéd be engarctad by the 
waste xt Qoreiestio Caphre syste 


Seopa Seopa Ongrw Soringa and he 
urwemed spring © St Pas Guic® are af located 


eorretatety downgracdert of the West Waste 
Roct Ourp Because of Ther proxinty and 
Comwngrachert incation ese springs Neve s 
Song poterta to be engactad by the Weer 
Waste Roce Ou groureiwater capture system 
However the water Quality of the Renner 
Spring © gereraty poor fe tow pt hgh 
Concertramons 0 metals) and theretore any 
rehctors © how ef nt enpect wtiie 
Renper Ongine Soring hes @ more neers pt 
ard eretore s reduction mm flows ocagd erpact 
whe une of the Renner Ongar Goring by 
wette "he wate quality © the uwermen 
soring © uric tas fe lkety Pet capture 
reece Coad impact @8 vee by white 


Potertias emnpacts hor the grearetesie capture 
sywter on Sheep Roce Soring ax! Reever 
Soring wonsc be mira! because these springs 
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recrery te pape Wes Waste Axe 
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rege k erter gorteae git 
ore Mrtre wre Wee Cumity 
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to e@fite hh he torn 9 reduced erg fom 
Mverwe om tO Otte bereticw vee are ws 
ree geet Viger o roe: seer wmet 
oe AL othr he rore ard caghure 
Orperdtcen are Jeecr ted WP Pore 
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A rence tery 


Lang Tew ow Magen Ww 
Urartu qeted Weme APD * «6 poestee 
mat AAD cortanwated gourteste coum 
byness he proposed Capture est syste sang 
atoe perched foe path around he 
peroreres I the Wee Weste Bact Our oF 
CNA Wave Prough hgh comductty 
Oreterertia fox pate domnrackert trom the 
fast Waste fat Orn 3” acdc the eater 
rtirmtcr me Crosp he waste rot Qeroe 
CMa be Megha ther estimated easing ms 
graeme flow te 0 AMD er atrgmed Ase 
COFEINgenC) potertal motoring and iigston 
meeeures to COP U and Corman Unertc gated 
waste rare ARO © grauretwater ureter the No 
Actor Ahernatwe are preserted © Section 'v F 
Pnerte Mingster ant Montorng 
Meare W 4 
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Table f¥-4 





Estimated Groundweter | 1fiow to the Fit Under Dewstered Conditions 




















2000 49-118 482 
2002 53-97 $25 
2004 41-74 $12 
2006 50-62 $00 
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springs wil be greater downgradiet of the pit 
then upgradiert, arvi wil decrease with 
increasing Cistance trom the pi 


The Sheep Rock Spriny's location | mile away. 
upgradiert of the pit vii help to minimize 





3,700 feet downgradient trom the pit at an 
elevation of approximately 4,909 ‘eet. The 
spring s source is believed to be the 
abandoned Rattlesnake Adit. The adit is 
oriented in an easterly direction (away trom the 
pit) and is believed to intercepi the regional 
groundwater flow via the Bozeman 
hydrogeologic unit Al the conclusion of mining 
under the No Action Alternative, the pit bottom 
and the local pit water table will be at elevation 
5,075 feet. Consequently, there will be a 
positive hydraulic gradient between the pit and 
Rattlesnake Spring The positive hydraulic 
gradient. coupled with the adit being in a 
different ™ydrogeologic unit (the Bozeman 
alluvium) minimize the potential for significant 
reductions in spring flow 


Bunkhouse Springs are located to the 
southwes! of Rattlesnake Spring, approximately 
3,300 feet downgradient from the pi The 
springs discharge at an approximate elevation 
of 4,925 feet. As discussed in Chapter Ill, 
Section il.B. 2d, Springs and Seeps, Bunkhouse 
Springs occur within the debris flow /colluvial 
materials and appear to be surficial expressions 


Of the regional water table in the area Sirnhor 
to the + _atiosnake Spring being downgradiert 
from the (Wf and receiving some flow 
Contribution trom the bedrock provides a 
potential mechanism for spring flows to be 
impacted by the Gewstering of the pt However. 
@ postive hydraulic gradiert, coupled wih the 
act bein, in a Oiferert hydrogeciogic uni than 
the pit bedrock and receiving precipitation and 
Bozeman aliuviurn recharge minimizes the 
potential for significant reductions in spring flow. 


Steppan Spring originates from bedrock 
fractures ir an ephemeral stream channel 
southeast of the existing West Waste Rock 
Durnp Complex The spring is approximately 
3,300 feet downgradient from the pit boundary 
at approximately 5.000 feet in elevation 
Steppan Spring is a discharge point for the 
bedrock hydrogeologic unit, Under the No 
Action Alternative. the water level in the pit wil 
remain above the Steppan Spring discharge 
point, providing a positive gradient towards the 
spring The positive gradient wil provide the 
potential for the spring to continue flowing. 
However, the spring is downgradient of the pit, 
is comained within the same hydrogeclogic unit 
as the pit, and has iittle potential for runon 








4,900 feet. The spring flows from a collansed, 
abandoned adit Lack of seasonal variation in 
discharge measurements and the 
concentrations of sultate in the discharge 
samples (see Chapter Ili, Section il B 2d. 
Springs and Seeps) imply the adit intercepts the 
regional groundwater flow in the bedrock 
hydrogeclogic unit, Being downgradient of the 
pit and having the bedrock hydrogeologic unit 
as the flow source increase the potential for 
impacts to the spring discharge from the pit 
dewatering Because the Steppan Original 
Spring is farther from the pit, impacts 
associated with the pil dewatering are expected 
to be less than for the Steppan Spring 
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Beaver Springs are located just north of the 
northwest corner of the Gaiden Surfigt Mine 
area. The springs le approxtruttely 3.300 feet 
from the p boundary on the St Pau Guich 
side of the groundwater divide af an slevation 
neer 6,600 test. The signilicart variation in 
reported flow rates (see Chapter iil, 
Section 1.8.2.) suggests ““s spring 
recharged by runon everts and thet discharge 
's affected by variations in groundwater levels 
The spring s upgradiert location on the 
opposite side of the groundwater divide from 
the p2 make reduced flow at this spring an 
uriikety consequence of the pit dewstering 


The unnamed spring in St Paul Guich is 
downgradiert of the pt. bul is located on the 
opposite side of e groundwater flow divide 
There is no information evallable regarding the 
hydrogeclogic source of this spring or Rs 
ambiert flow and fluctuations However is 
location on the opposite side of the 
groundwater divide makes & urdikely that this 
spring wil experience reduced flows because of 
pa Orang 


in order to help quantity impacts on springs 
trom the pl dewatering, @ gross percentage 
estimate of the potential decrease in spring flow 
under the No Action Atternative pa elevation has 
been calculated for the Steppan Spring (which 
has the greatest potertial for reduced discharge 
associsted with the pi dewatering) The 

Change in the hydraulic gradient resuits in an 





































estimated net unt flow reduction on the order of 
28 percert for Steppan Spring Based upon 
previous discussion, other springs on the ste 
can be expected to heve a lesser degree of 








Due tc the fractured nature of the bedrock. 
actual hydraviic gradients may dlfler 
substartialy trom the caiculeted hydraulic 
gradients) Actus! veriations in epring discharge 
wil vary # local conditions (ie. hydrauiic 
conductMty) are diferent fromm those assumed 
in the above estrrate 








The excevation of the pf under the No Action 
Ahernative 3 expected to be completed in iste 
1997 to early 1998 PE reclamation would then 
proceed in accordance wih the existing 
reciarnation plan. which wil reduce runcf and 
titration of surtace water through 
evapotransprration from vegetation 
re-established on approximately 19 acres of pit 
benches Under the existing rectamnation plan a 
smal (1- to 4-ecre) lake wi be alowed to form 
in the botiorn of the pi. with water levels 
cortrolied between 5.075 and 5.100 feet 
@evation by pumping an estimated 48 to 

54 gpm of water to a permanent water 
treatment plart for treatment and release 


Water collected trom the pit is characterized by 
low pH. high concentrations of TOS. metals and 
sulfate it therefore is ARD in character, ano 
has the potential to impact both surface and 
groundwater quality GSM estimates that 
mairtaining a pt lake elevation between 5.075 
and 5.100 feet wil create a hydrologic gradient 
for groundwater to flow towards the pit. 
significantly reducing the potential tor 
comaminated pit water to migrate away from 
the pt in addition. the pil excavation to the 
5.0754oot elevation remains in the bedrock. 
thus. there wil be no direct groundwater 
ak tikcnaaiioiones 

colluvium if fractures exist which provide a 
hydraulic connection to the colluviurn, & will be 
necessary to mairtain the pf groundwater levels 
below the pl bottom at an elevation 5.050 feet 
to mairtain a hydrologic gradient for 
groundwater to flow towards the pa. if the No 
Action Ahernative is selected. a monitoring plan 
Gowngradient of the colluvium should be 
inplemerted in order to detect any hydraulic 
connection (ie. fractures) between the pa and 
the column hydrogeaiogic unit 


Water quality for the permanent water treatment 
plart design is based upon the Ohio adf water. 
pa water end teed water to the existing 
Operations) water trestment plart in the 
processing tec#®y A detailed discussion of the 
Currert permanert treatment plat design is 
preserted in Appendix A Amactwnert A1 After 
being treated to remove contaminants. water 
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reporting to the permanent water treatment 
ptart wil be returned to the regional 
Groundwater system va rfftration Because af 
water collected in the pt wil be treated in 
perpetuty. impacts to surface water and 
groundwater quality trom pi reclamation are not 
expected to occur. 


Based upon data in Table [V-5 the estimated 
maximum rate of water withdrawal by Golden 
Sunlight Mine to mairtain the pf as a sink 

would range between 48 and 54 gpm Because 
pt water elevations wil be mairtained at. or just 
sighty above pl water elevations during mining 
operations (5.075 to 5.100 feet), impacts to 

springs are expected to remain sirnlar to those 
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Table IV-5 
Summery of PR Water Betence tor Proposed A<don 








377 
419.23 
1734.08 


0 
101.27 
180 
197 SB 


5104.7 


635 235 2031.34 

67 m7 

soos «09 2288 62 
47 























37 




















TERR EE SE 
-TESEEEE 
TEEEECEE 
7 SHHSRHSS 
TEEEELEL : 
= 
TEEEETT £ 
sss32333 7 
. ve 
ARRRRARR2 
8eese 
SRRRERGE 
“AS ©" 2 a aaen 
$$8888 8 & 
gsasase999 
BEEEBSEESBSE 











> a? 


























we @gected & Gecresse Guy fe 6 © 
10 yam dematering peut (see Ajgercis A 


Tairgs imoaurinert No 7 hes 6 sy ek 
we bere he wiry to prevet seerage 
for the wings rio te rietyrng "aterm: 
Wee Gerwy bor weg © sir 
impouramnert No 2? 8 cofected by Grams on 
tap 0 the iw ew 6 CO~eyed Fao te rectars 
ponds balcoe the enpouinert Rectarn aster 
s Den recycted bact rao He ore processing 
Cro fh fhe mi complies =A signiicart 
percertage Of the recycled water s evaporsied 
for the porwied svrtace Localized tefure of 
the Tallings impourimert No 2 fine could lend 
to minor releases Of tafings sctutiona The 
ieelhoad of extensive line taiure during the 
mire operating fe «low sfthough ciated 
oral leaks mn the HOPE are lety Leakage 
was Oetected in the reciarn pord liner nm 1905 
ard measures were taken 1995 ard 1908 to 
reper the porn liner systern as discussed 
Cnagpter Section 82! Groundwater nm 





























east aru) west sie of the empourwimerts (see 
Map 'vV.1) These ephemera stream channss 
Grain directy toward the Jeflerson Slough The 
east diversion is sized to carry the As Probatie 
Maximum Flood (PMF) based on e 6 how storm 
overt, The west diversion is uriier construction 
ard is designed to carry 8 one hall PMF storm 
flow These diversions provate s high level of 
protection to the tadings enpourdimerts agains 
funan and erosion trom surtace water flows 
from above the mpourdimert areas Thus the 
emourt of (¥itration and erosion on the 


eoorcrerts «8 be cotruhed prrmerty by 
Pe emart 0 precymtatr tally Grecty on Pe 
roars! srtace 


Precapaaton talling Grecdy on te 
rPoordrerts dying operation ef pertiady 
were oC peta) réPrme Pe wir 
ters ed evteerets Net rire of 
corertase to Pe tots seepage Met 8 pupa 
tact torn Tafings impounimert No | of 6s 

Cofected on the line and recycled in Tadings 

wmpourdmnert No 2) Sloped surtaces, ruch as 
Gn the Gam taces w® be sutyect to erosion buf 





















No enpacts due to ARD formation are expected 
fromm the tallings enpourdimerts during 
operation: While the tafings heave a signiicart 
concertration of reactive sulfide minerais 

existing Cyarude operations utilize a high ph 
ahatre schtion This solution wil be entrained 
to sore degree in tallings that report to the 

impourdmert and will provide a source of 

buffering for any acidic suitate solutions (ARID) 
that are praduced by the weathering of the 
























reduced The pM values also may be reduced 
nthe tatings wurry after passing # through the 








Ths evaporated water represerts @ loss to the 
regora surtace wate groundwater system 
reeiting trom the operation of the tafings 
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seepage se assumed to be wt least ter. tres 
tower than the pt water be ause Of mixing aru 
(ai (see Append A) ef urdertying 
vordeste 


The HOPE liner ard Grain system in Tafings 
impoundment No 2 would len® seepage rao 
the undertying native sols The cofected 
seepage w8 be continuously recycled arw 
= be GSM plans to ncorp. Ae an 
SO,/ AR cyarade destruction ciroul in 
1997 which wi reduce cyeniie concertrations 
i Talings impoundmert No 2 and reduce 
Cyanae treatmert requrenerts 


Locaiized taiure feaks) in the line urvier 
Tailings impoundmert No 2 are more likety to 
occu Over the longterm Groundwater impacts 
woutd be negligitte under Talings 
impoundment No 2 as long as the liner systern 
remamns tact Leaks © the primary liner under 
the Goutie4dined east reciarn basin would be 
Oetected and cortained by the lest detection 
syste & appropriate monforing s mertained 
Leaks in the impoundment liner would be 
Oetected and cortrafied by appropriate 
monforing /pumpbeack wal systems as 
Gescrbed under Section Vv P_ Poterdia 
Mingation en Monitoring Measure W 6 
Uncortrofied eakage trom Tafings 
impoundmert No 2 would likely resus in 
inpacts to downgradient! domestic and 
agrofuel beneficial’ uses which are shown on 
Map v2 


The total amourt of water in Tailings 
impourdimert No 2 would be gradunly 
reduced trough the recycling end evaporation 
process uri the rate of conscikiation ard 
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WATER RESOURCES 





1V.B.2 Proposed Action Alternative 
W828 Waste Rock Dumps 


Concerns for water resources associa’ed with 
the waste rock Gump ARD are the same as 
were described for the No Action Alternative 
The Proposed Action would resull in a 

42 percert increase in area of waste rock 
Gumps (areas to be covered with sulfide waste 
rock), from 602 acres to 1,137 acres. Thus, 
increased ARD production is expected in 
comparison with the No Action Alternative 


Under the Proposed Action, the upper portion 
of Sheep Rock Creek would be diverted via a 
vegetated and riprapped channel into a tributary 
of Conrow Creek. Conrow Creek is tributary to 
the Boulder River, which currently receives no 
runoff trom the Golden Sunlight Mine One 
component of the upper Sheep Rock Creek 
runofl is from the East Waste Rock Dump. 


Construction and operation of the Proposed 
Action would result in expansion of the existing 
East Waste Rock Dump. Active waste rock 
Gump areas would be subject to the same 
conditions and control measures as were 
described for the No Action Alternative 
Realignment of existing surface water colle~tion 
channels and construction of new “hanrw/s 
would occur under the Proposed Actasti to 
control storm water, as needed, and to prevent 
runoff from exposed dump areas from entering 
creek drainages flowing out of the mine site. 


Waste rock dumps would be reciairned as 
Gump areas are completed during operation it 
is anticipated that the total area of unreciaimed 
Gump surfaces would not vary significantly from 
that during operation of the No Action 
Alternative Consequently, no unique impacts to 
groundwater or surface water associated with 
the waste rock dumps are expected during 
mining operations under the Proposed Action, 
@s Compared to the No Action Alternative 

















The proposed area of new disturbance is 
located to the south and southeast of Bull 





Mourtain on a predominately southeast dipping 
Slope between Bull Mountain and the Jefferson 
Siough (see Chapter lll, Map Mil-4). There are 
NO perennial streamns within the proposed new 
Gisturbance area, however, the area is drained 
by several well-defined ephemeral strearn 
channels. The East Waste Rock Dump 
expansion would cover portions of the existing 
Sheep Rock Creek channel. No further 
expansion of the West Waste Rock Durnp is 
planned, so no addlRional production of ARD 
from that faciity would occur. Thus, al 
additional waste rock dump 


construction/expansion would occur on the 
eastern portion of the Golden Sunlight ‘ine site 


Sheep Rock Creek would be filled with 
Clay-Capped inert material to the diversion 
channe! elevation above the East Waste Rock 
Dump. Assuming the final design for this 
channel meets the stated design criteria and is 
built according to the plans and specifications. 
this structure would protect the waste rock 
Gump materials from direct contact with Sheep 
Rock Creek flows up to and including the 
one-half PMF evert (976 cis), Failure of the 
diversion channel structure Could result in storm 
water contacting a dump surface and provide a 
mechanism for ARD. Scheduled operational 
inspections and maintenance would minimize 
the potential for structural failure of the 
Giversion. Mitigation Measure W-11 in 
Section IV P, Potential Mitigation and 
Monitoring, addresses damage to the 
permanent diversion of Sheep Rock Creek at 
flood fiows less than the one-half PMF. A 
cross-section of the diversion structure is shown 


in Chapter li, Figure #-2. 


Due to the increase in discharge. there exists a 
potetial for sediment erosion impacts to the 
Conrow Creek drainage. These impacts could 
consist of streammbank erosion and/or sediment 
deposition The Conrow Creek tributary 
channel which would directly receive the upper 
Sheep Rock Creek runoff has the most potential 
to be impacted GSM has committed to visually 
inspecting Conrow Creek and its tributary 
Channel after storm events and stabilizing the 
channel, # needed Potential mitigation 
measures to address these impacts are 
Gescribed in Section IV P, Potential Mitigation 
































and Monlfioring Measure W.3. Under current 
conditions, @ retention basin at the outfall of 
Conrow Creek prevents direct discharge to the 
Bouider River 


Reclamation methods for the waste rock dumps 
under the Proposed Action are the same as 
those described previously under the No Action 
Atternative Additional long-term impacts to 
water Quantity from the Proposed Action’s 
Waste Rock Durnp reclamation plan are 
associated with the Sheep Rock Creek diversion 
irto Conrow Creek, and are the same as those 
discussed under the operational impacts. 


Estimation of Long-Term ARD Production by 
Waste Rock Dumps. increased ARD 
production over the No Action Alternative is 
expected The increase is due to expansion of 
the East Waste Rock Dump. ARD is expected 
to increase in direct proportion to the increase 
in surface area of the dump, and is due simply 
to the increase of surface area available for 
direct precipitation infiltration As shown in 
Appendix J, however, the incremental impact 
from the Proposed Action relative to the No 
Action Alternative, would be relatively 
insignificant. The ARD-related impacts to 
groundwater quality in the immediate vicinity of 
the dumps, as evaluated by estimated metals 
concentration ranges shown on Table IV-3, are 
the same for this alternative as for the No Action 
Alternative The relatively small incremental 
increases in dump footprint areas and infittration 
Quantities do not have detectable effects on the 
extent and timing of ARD-associated metals 
concentrations within the inherent range of error 
of the ARD tate and transport simulation (see 


Appendix J) 


Because of the relatively small contribution and 
ephemeral nature of Conrow Creek, no 
significant impacts to water quality in the 
Boulder River are anticipated Under extreme 
storm events, waste rock runoff could 
commingie with flows in the Boulder River via 
Conrow Creek. However, impacts to the 
Boulder River under these conditions are 
unlikely because of dilution Also, as stated in 












Chapter lll, discharge to the Boulder River trom 
Conrow Creek has never been observed. 


Consequently, impacts to the Bouider River are 
considered urtikely. 


Waste Rock ARD impacts to Beneficie! Uses 
Under the Proposed Action. Known beneficial 
uses of water in the mine area are shown on 
Map !V-2. and are Gescribed under the No 
Action Atternative Potential impacts to 
beneficial uses of water under the Proposed 
Action are the same as for the No Action 
Atternative 


Long-Term Monitoring end Trestment for 
Waste Rock ARD. GSM has submitted a 
Proposed Long-Term Water Management Pian 
that describes proposed long-term monitoring 
and treatment of ARD (Appendix A). GSM 
proposes a monitoring program where 
monitoring wells downgradient of the Waste 
Rock areas have a spacing of 1,000 to 

2,000 feet. The layout of monitoring wells 
(existing and proposed) shown on Figures A-1 
and A-2 in Attachment A-2 of Appendix A is 
generally adequate in terms of numbers of wells 
for the Proposed Action However, a detailed 
exploration program is needed to determine the 
location and orientation of significant fracture 
zones in the West Waste Rock Dump area. 
Well spacings of 1,000 to 2.000 feet may be 
inadequate # those wells are not located in a 
fracture zone. Each fracture zone should have 
a@ monitoring well penetrating tts saturated 
portion Comparison of the approximate layout 
of monitoring wells along the west side of the 
West Waste Rock Dump with geologic mapping 
suggests that some fracture zones were 
probably missed and a reassessment may be 
needed The data analysis format appears to 
be adequate 


GSM has committed to installing a groundwater 
control system ff and when it is needed to 
mitigate ARD impacts (see Appendix A) GSM 
initiated a study to evaluate the feasibility and 
potential effectiveness of groundwater capture 
systems for the East and West Waste Rock 
Dumps (Hydrometrics 1996). The “ydrometrics 
Study concluded that groundwater capture is 
feasible at high capture efficiencies (greater 
than 95 percent), but that the number and 













































spacing of capture wets could be determined 
arty afer she-epeciic testing 6 done in the 
inpected areas. 


The ESS review team performed an rndeperndert 








ares is likely to be concertrated wihn fractured 
zones of the bedrock which heve substartially 
higher hydraulic conductivities then the 
surrounding irtact rock The modeling exercise 
showed that capture efficiency is reduced to 
80 percert # a single fracture zone is missed 
This estimate is based on reasonable 
assumptions for the relative fractured versus 
untractured bedrock hydraulic conductivities, 
and estimates of the percentage of the total flow 
area that is fractured. Although in theory. wells 
would have to be placed onty in the fracture 
zones (which might be broadly spaced) close 











wel specings were eseumned tor the conceptus! 
eratyes on the weal site ic ereure high capture 
eaency or he punpage rate esiynates: 


Purnpage rates to produce high capture 
eMiciencies were estimated tor the conceptus 
capture system that is described in Appendix 
These punpage rate estrnates are shown on 
Tate V6 








The currer@y proposed water treatment tacity 
has sufficient capecty to treat irfiows trom the 
proposed West Waste Rock Ournp capture 
system A capture system is not articipated to 
be needed for the East Waste Rock Dump. bul 
is inctuded in the evaluation as a Contingency 
(see Appendix A) ft is nut considered 
necessary to enlarge the capactty of the current 
design to accommodate these inflows 


Purnp-end-tres| technology is known to be 
eMective for cc rtrol or containment of 
groundwater, bul is generally considered 
ineflective tor aquifer restoration because of the 
excessively long tne periods required to 
reduce Concertrations to health-risk based 
levels. The reasons for this are surmmarized in 
the iRerature review provided in Appendix L 
The substantial mitigation of potential ARD 
pect that is provided by surface runon and 
titration cortrots under the current plan wil 
protect the groundwater resource for many 
years. Bul when and # the ARD impact is 
realized in the groundwater aquifers. and a 
capture freatment system has been instalied & 
may be reasonable to seek other possible 
mitigation measures (see Section 'V P. Potential 
Mitigation and Morvtoring Measure W 4) 


Table iv-4 
Estimated Pumpage Astes tor Conceptus! Groundweter Capture System 
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The Sheep Rock Creek diversion (see Map [V-5) 
would increase the Grainege ares of the Conrow 
Creek basin by approximately | 2 square mies. 
This increase in drainage ares would generate 
an addtional 15 cis in Comrow Creek during the 
100-year, 1-hour precipRation evert (GSM 
19960). The main branch o' Conrow Creek 
Grains an area of approximately 5 8 square 
mies andi discharges approximately SO cts 
Guring the same design evert, not inctuding the 












to the 100-year design storm would be 
approximately 65 cis. Due to the increase in 
Gischarge there exists a potertial for changes in 
channel geometry of Conrow Creek Upper 
Sheep Rock Creek basin will no longer 
contribute surtace water runof to lower Sheep 
Rock Creek basin Consequently, water 
Quantity in lower Sheep Rock Creek basin wil 
be reduced by the amount diverted into the 
Conrow Creek basin. 


in summary, operational water resources 
impacts that are attributed to the waste rock 

















Durnp will be protected by the attenuation and 
dition effects of the Bozeman aquifer, and the 


Long-term impects to water resources that are 
associsted with the waste rock Gurnps for the 


Proposed Action are 


¢ Additional sedimertation and erosion 
resuiting trom the diversion of storm water 
irto Conrow Creek (see Mitigation 
Measure W-3, Section IVP, Potential 
Mitigation and Monitoring) addresses 
impacts fromm erosion due to increased flows 
in Conrow Creek): 


* A ocal reduction in water quantity in lower 
Sheep Rock Creek basin equal to the 
amourt of storm water diverted into Conrow 
Creek basin, and 












* increased ARD would be generated over 


that produced by the smaiier waste rock 
dumps of the No Action Alternative. 
However, the impacts to groundwater and 
surtace water from ARD would likely be 
negligible because of the proposed 
groundwater monitoring and capture system 
Potential impacts are summarized as 
follows 











- No impacts to surface water or 
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Proposed Action pf expereton (yes 2008) Aamte balerce TOGs P+}cromerts '955) 
Grourdeatar eves ft De ow Of He No Action eccovts to aytece auiey recharge to Pe pl 
Aherrabes ot expected 10 be locafy lowe hen The erruésions esaume no pf funon 





levels 50 to 200 fest in the bedroct ares 
surrourding the pa The grestes! water level 
Change is expected to occu benesth the ridge 
west of the pt Flow paths in the groundwater 
regrne would change dus to the sftered cone of 
Gepression Cornparison of the two sirrussted 
qrourdwater surtaces rdicate the grourwweter 
Gide shifting to the west (Map 'V 6) 500 to 
1,000 feet Flow paths from the 1993 conditions 
ard the Proposed Action corxiltion are 
@ustrated on Map [V4 and Map ‘Vv 7 
Groundwater profies through e pf ares are 
preserted in Figure 'V-! Because of the shit in 
the groundwater divide groundwater formerty 
flowing through the bedrock unl to the west is 
captured by the pt Model resufts in the 
Quaternary deposits exhibt water level deciines 
irneneciiately downgradient of the pt These 
Gectines would result from the absence of pit 
area bedrock outfiow 














Mode! sirnutation results for the predicted pt 
inflows are preserted in Tate [V4 Tatie 'v.4 
represerts orty the groundwater component of 
the pit inflow Predicted pit inflow tor the year 
2006 (the Uitirnate pl simulation) is SO gpm 
Higher pi infiows are evident prior to year 2006 
(.e. 2002 and 2004) These higher flows most 
likely result trom steeper hydraulic gradients 
Comparison of pit inflow estimates trom 

Table IV-4 for 1996 to 2006 yiekis an average 
20 gpm increase in pf groundwater inflow This 
estirnate represerts the average incremental 
groundwater flow lost to the regional 
system tor the duration of the 


Action pil expansion 
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Under the Proposed Acton the pl ecu he 
showed 10 partialy {8 wah water tobcwng the 


end of mining ft is estimated that gouviwate 
Gischarge trom the pl would occu when the 
pond reaches an etevation of apprournatety 
5.050 teat (HyCrometrics 1995) PR water woukd 
be removed at a rate sufficient to martain the 
pa as a ork (eo. af or below 6,050 tent), The 
would martain a pf pond size of approximately 
37 6 acres Rum-on to the pf woud be 
managed by collection channels around the 
pereneter of the pi and thereby routed to 








Groundwater mode siemdations were conducted 
of the \sirnate pl wih pordding sevations a 
4.900 tee, 6.050 teat arci 6.175 feet to evaluate 
the potential changes in groundwater inflow to 
the pa as & fis (}ydrometrics 1995) 
Sernsation rests estimate gouruiwate rhow 
to the pf pond af approximately 47 gom and a 
Gacharge of of the pf pond of approximately 
2? gpm tor the por water surface dievation at 
5.050 test The same pt water balarwe made 
Secussed previously in the operations impact 
section was used to acoourt for direct 
precipiation run ofl snow maf and evaporation 
1) addition to the goudwate cortrtation 
Tate 'V 4 exticates that the pf pore) elevation 











woes reach Pe ofics G@evation of 5 080 tent 
axroeratey 1 yeas A tat tere tos roe 
to he pa woutd be apgromnatiay 116 gon 
seepage loss 6 estrnated # agpgrourmnamay 

2 Qed ewepoeion ios « arora 
@ gon in order to marten fe pod a@evetion 
@ 5.050 test pumps ecuéd have to perp as an 
emast eque to fe tots roe ows te 
@ gor 0 evancrain (apprournatialy 4 gor) 
Thee water wou report io the permanent eae 
veatmert plat to processing au Giecharge as 
Gescrted © the No Action Aternatiwe 


As Gecussed in Section (VB 1b Open Pt. 
under the No Action Atternatve diacharge a 
springs and seeps can be enpacted by 
Gepressed water levels Grourviwater cormaus 
estrnated by the gourdiwater made sensation 
oO the pf pord at 5 050 leet are preserted in 
Map V4 ard Map 'V@ in the viciwy of Beaver 
Springs mode! resuits ncdcate depressed 
vourdwater levels when compared wih the 
1993 steady state corxitions (Map 'v 4) The 
Gepression 6 less tor the aperationa corndiion 
because the systern has not reached equéirirn 
a the end of pf excavation inflow estrnates 
where the water surtace 6 martaned at 

4700 feet are based upon a tranmert senuiation 
i which that water surtace elevation is 
martained tor the active pt operations periad 
@ the 4 700 foot elevation (? years) 
(Mydrometrics 1995) inflow estrnates based 
upon the Proposed Action reciarned pord 
@evation (5 O50 teet) represert the system 

® years afer the end of pt excavation hence 
the system is at or much closer to equilrken 
White the potentiometric surtace in the vicewty 
of Beaver Springs 6 orty a rrugh estimate 
(because there are no gro ndwater welts im the 
area orm winch to caliprpe the maveting) the 
ermdahons inchoate thet the log term enpects 
to the springs may nc be evidert tor several 
decades 


















































Long term ing@acts urder the Proposed Action 
to springs are expected to be shgiy greater 
than bul sia to the tong term enpacts 
assisted with the No Action Atternatwe Ths 
8 due to the shy lower pt water surtace 

(5 050 versus § 100) etevation 
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Unde te Propoesd Achor fe empects to aute 





wr evwege J 2 gor Othe springs om fhe ote 
me, expererce sre orga ts are expected 
to corte to foe 


LONG Mer moarts io wale rescues 
aeeccmed ef he ape pf we 


+ Ponerta reductor © Gacherges trom some 
worIngs = ee, geme then bul sente tc 
tre Mo Acton Aikernatwe torr tomered 

Jourdwae eves axscnaied et pt 

Geagie ng ‘hese pulerte mopacts (aud 

he addressed by Maigstcor Measure WW’ 

(see Section VP Poerta Miigatior and 

Monaorng 


+ Water # the pf pond woud be enpected by 
APO Homeve pf wate wos be weated 
hetore Gacherge to the goundeaio syuier 
$0 NO PMpacts to wale quality are 
rtvgmies Maigator Measure 4 (see 
Sector 'v PF Poertia Maigator ard 
Monioring addrenses the veatmert pier 
CapaOhy COMEIGer aon wih regard to the 
potertia to ARO irhows to the pt that are 
greater thar expected 


Pt gourduaie decherge to adecjert 
hydrostratgragha Unis 6 nat antcpated 
because the pf pond would Le mertaned # a 
Cerro greater thar 6 O80 test Mitigation 
Measure W ) (see Section ty? Ponerta 
Mngatior and Mortorng adtresses gree 
ar expe ter Of wae even 


WAZ lelengs impounded 


Wate resources amues tor the talengs 
empaunamerts are the seme as tr the fe 
Achar Merratiwe Bnd White evaporate 
tones S wale eearcet at pr herta ‘hens 






























oo cyede ot aw WO ric fe 
eowrowert ‘he Proposed Actor ecntd en 
° eerourrae, 7°) mi tore 0 attr 





Qusrtt) wos te mews because the tenkt, « 
wec ‘heres 2 soTeema geste a 
BRSOOEES eft ime taiure Urvder Te shernative 
COM C@FeC eth the Meo Actor Ahernatine 
because D the tugher iaading end hydrate 
needs or fhe ire Momever the iimelinoud J 
enerwe ime cures COCUrTING OurIng the 
aperiora te dS the mwme « COneGered iow 














Sutace wate woud be Ovetied usrg the same 
tectmes as rm the No Actor Aherngtiwe 

wenpects OF talings mmpoundmet operation tor 
the Praposed Actor would be the same as tor 
the No Actor Ahernative 


+". 


The praposed rectamation cower tor the lallings 
mm pOUNamerts OMers trom the two Actor 
aerate Orde the Praposed Achar the 
reclamation Cove wad lize 24 mohes I sol 
Chace? upar 24 mohes of tac torroe 
Numenca modeling (Sonate and Asecranes 
1988 tore the tees tor the efectwenens of the 
praposed reclamation cap "he wtinrator 
madeung ongmaly subenMed © the permnt 
ange gor maddened the sytem tor ort) ' year 
em the rest thet neghgithe tiation would 
or Sieequent io the! year sentation 
Lange semsatons were run tor 20 years and 
SC years Reauts trom the tang term (SC year 
average pred! 8 tong term rtinrator re oS 
O2S wet pe yee The efhuert ey te WD 
Oheracte end poseitty cortan ¢ yerde 

























Concerti © the shat tern Because f 
the titration aaeoried wit the Crcpened 
rete ator (ap seepage wu 7 pings 

werpounamrert tec ° etukd Continue to ocow 
ever ate he laings hee COreiamed Loe 

































WATER RESOURCES 





Quaity effuert would be intercepted by the 
Groundwater pumnpback system and routed to 
the permanert water treatment piart 


Groundwater impacts would be negligible under 
Tailings impoundment No. 2 as long as the liner 
system remains tact. Although localized 
ruptures in the HDPE liner are likely to occu 
Over the long-term, the HDPE liner is underiain 
by compacted clay which should contain most 
isolated leaks. Leaks in the primary liner under 


















agricuttural 

than the No Action Alternative because of the 
increased volume of tailings These impacts 
would occur over a longer duration, as well. 


The total amount of water in Tailings 
impoundment No. 2 would be gradually 
reduced through the recycling and evaporation 
process until the rate of consolidation and 
drainage is greatly reduced Considering the 
overall reduction in the rate of seepage with 
time, & is anticipated that unavoidable 
groundwater impacts in the immediate vicinity of 
the impoundment also will diminish with time 


Tailings impoundment No. 2 would be 
reclaimed after dewatering by spray evaporation 
is substantially complete Long-term infiltration 
seepage through the proposed reciamnation 
cover would be collected on the liner, and 
would report to the permanent water treatment 
plart. Long-term additional inflow to the 
treatment plant beyond that for the No Action 
Alternative is estimated to be approximately 


The increase in tailings volume would 
proportionately increase the volume of water 
that would be treated during the long-term. 
Since all of the infitrating water would be 

















treated. no water quality impacts are 
articipated. Surtace water /groundwater 
Quartities would increase proportionately over 
the No Action Alternative Gue to the increased 
volume Gischarged from the treatment plant. 


The operational impacts for the tailings 
impoundments with respect to ARD would be 
sirmiliar to those for the No Action Alternative. 
The Tailings impoundment No 1 pumpback 
system and Tailings impoundment No. 2 liner 
collection system will ensure that water quality 
impacts are confined to the immediate vicinity 
of the impoundments. An additional volume of 
water will be lost through spray evaporation 
dewatering under the Proposed Action, in 
comparison with the No Action Alternative. 


Over the long-term. potential leakage from the 
Tailings impoundment No. 2 HOPE liner is likely 
to occur, but the main liner under the 
impound:nent is underlain by compacted clay 
which should contain most smail, isolated leaks. 
Uncontained leakage wouid likely impact 
Gowngradient beneficial uses. Leakage. and 
impacts, would diminish with time as the tailings 
are dewatered through evaporation. but the 
Overall time to dewater and the potential volume 
of any leakage would be greater for this 
alternative than under the No Action Alternative 
Potential monitoring and mitigation measures 
for liner leakage are described in Section IV P. 
Potential Mitigation and Monitoring, 
Measure W 8 








The tailings cover under tha Proposed Action 
allows a predicted long-term infiltration rate of 
0.25 inch per year, whereas the No Action 
Atternative capping exhibited a negligible 
predicted net infitration This infiltration will 
result in increased water quantity (on the order 
of 10 gpm or less) to be processed during the 
long-term by the permanent water treatment 
plant 























However, the 3.100-foot length of the unnamed 
tributary to Sheep Rock Creek that would 
convey diverted flows to Sheep Rock Creek 
could experience increased erosion. as this is a 
smaiier channel than upper Sheep Rock Creek 
Mitigation Measure W-3 addresses these 
impacts Other surface water quality impacts 
are anticipated to be the same as for the 
Proposed Action. 


Waste rock dumps would be reclaimed in the 
samme manner as for the Proposed Action. 
Since the Gump footprints would be essentially 
unaitered. pumpage rates for long-term ARD 
control by the groundwater capture system 
would be the sarne as for the ‘ roposed Action, 
which are summarized on Table [V4 Both 
alternatives require the maintenance of a 
diversion Channel and associated structures to 
route the flows of Sheep Rock Creek arcund the 
East Waste Rock Dump As discussed under 
Operational impects. this alternative eliminates 























impacts to the weter resources of Conrow 
Creek which exist under the Proposed Action 
However. the unnamed tributary to Sheep Rock 
Creek could experience increased erosion Al 
Other impacts to surface water. to groundwater. 
and to beneficia! uses of water remain the same 
@8 were Gescribed for the Proposed Action. 


Surface water in Sheep Rock Creek currently 
infitrates ito the ground and serves as 2 
recharge source to the groundwater system 
Under both this alternative and the No Action 
Atternative. runoff trom Sheep Rock Creek 
remains within ts Grainage basin where & 
infftrates and is a source of groundwater 
recharge Therefore, impacts to surtace water 
and groundwater quantity under this alternative 
are the sarne as the No Action Atternative 


This alternative eliminates the potential impacts 
to Conrow Creek that would occur under the 
Proposed Action. However. increased erosion 
could occur in the unnamed tributary to Sheep 
Rock Creek (addressed in Mitigation 
Measure W-3) As long as the diversion channe! 
and associated structures function to the intent 
of their design criteria, other impacts to water 
Quality and quantity would be the same as 
those expected for the Proposed Action if the 
one-half PMF is exceeded. erosion of the 
diversion Channel and associated structures 
could occur. This, in turn could expose 
materials in the East Waste Rock Durnp to 
erosion or infiltration. However, such erosion 
would occur only as the result of a very rare 
natural evert. The design criteria (one-half PMF 
event) provides reasonable assurance against 
erosion of the diversion channel, and no 
mitigation measures are deerned necessary 


WB.3.b Open Pit 
Operational and long-term impacts to water 


resources from the open pit are the same as 
discussed for the Proposed Action. 










NWB3c Tailings impoundments 


Operational and long-term impacts on water 
resources reigied to the tailings mpoundments 
are the same as Ciscussed under the Proposed 
Action. 


WB30 Mil Aree, Permanent Water 
Treatment Plant, and Support 
Facinmes 


Operational and long-term impacts related to 
the mil area and support facilities on water 
resources are the same 25 Oiscussed under the 


Proposed Action. 
1V.8.4 Divided Dump Alternative 
8.4.4 Waste Rock Dumps 


Under this alternative the East Waste Rock 
Ournp would be divided to accommodate the 
natural Grainage of Sheep Rock Creek During 
operation. a land bridge would be constructed 
across the Sheep Rock Creek drainage to 
accommodate access to the waste rock durnp 
All other aspects of the mine operation. and 
concerns for impacts to water resources. would 
be the samme as described for the Proposed 
Action 


Waste Rock impacts to Water Quality end 
Quemtity During Mining Operations 

The Sheep Rock Creek drainage alignment and 
ts watershed boundary would be kept intact 
under thus alternative. with the waste rock 
Gumps configured in such a way as to remain 
out of the drainage Construction of the land 
bridge would result in short term disturbance to 
the Sheep Rock Creek streambed in the vicinity 
of the bridge impacts to water resources 
would be minimized by routing storm water to 
vegetated areas and using hay bales. silt fences 
and other erosion control practices to limi 
erosion and sediment transport A culvert 
would be constructed to route Sheep Rock 
Creek storm flows through the land bridge 





Under this atternative any drainage trom dump 
areas 81 ard B2 (see Map |!.3) would impact 



























ienpacted by operations. 

Dae Ot ca wane oui bane Diaany ot 
Conrow Creek ae a 
impact the groundwater in orarege 
However the undertying foundation matenais in 
thus area have potertiaty high neutralization 
capacty end t is uriikety that ARO rnpacts 
would be detected except in the rnnediate 











impacts to surtace water and groundwater 
Quarttty end quality and to beneficial uses of 
water would be generally the same as those 
Ciscussed under the Proposed Action 
Ahernative in general. the Overall magnitude of 
ARD production would be about the sare. but 
the relative degree of impacts On the west side 
would be greater f the dump Configuration 
chosen allows for more waste rock placement 
on the West Waste Rock Dunp The degree of 
ARO impacts on the west side of Bull Mountain 
aso would be greater under this circumstance 


However the ARD related impacts to » 
groundwater quailty in the Immediate vicinty 
the dumps. as evaluated by estimated metals 
concentration ranges shown on Table IV.3. ts 








the sarne for this afternative as for the Proposed 
Action The retatvely smal incremerts 
increases i Gump footprirt areas and rfitration 
Go not neve detectable effects on the extert 
ard timing of ARD-essocisted metais 
COncertrations within the inmherert range of error 
of the ARD tate and transport sirusation (see 
Appendix J) 


The groundwater capture system to o~~tral ARD 
would heave to be extended to accommodate 
the longer periphery around Gump toes. 
Depending on the dump configuration used. the 
pumpage rates for this afternative are estrnsted 
to range @3 summarized on Table IV-7 






These pumnpage rates are greater than the rates 
that were predicted for the Proposed Action 





proximity to the waste rock dump The West 
Waste Rock Dump could extend further south 
under this afternative than under the Proposed 
Action Based on the West Waste Rock Ournp 
footprint shown on Map !!-3. capture wells could 
be as Close as 2 200 feet fromm the domestic and 
agricuttural beneficial use ares Wentified on 
Map 'V.2 However, groundwater wells in this 
area are likely to be completed in the Jefferson 
aliuvial aquiter and therefore are uriikely to be 




















(mame heme Mernaine 




















Saammary of Waste Rock impects to Wasa 
Quality and Quantity 


The afternatives which use a Sheep Rock Creek 








in Os regard. Other impacts to surtace water. 
to groundwater, and to beneficial uses Of water 
rernain the same as were Gescribed for the 


Proposed Action 
".B.4.b Open PR 
Operational and long-term impacts on water 
resources trom the open pa are the same as 
Giscussed under the Proposed Action 


.B.4¢ Tailings impoundments 








Operational and long-term impacts retated to 
the tailings impoundments on water resources 
are the same as discussed under the Proposed 





'V.B.4.0 Mil Area, Permanent Water 
Treatnert Plant, and Support 
Ff ec dides 


Operational and long-term impacts related to 
the mill area. permanent water treatment pliant. 


same a8 discussed under the Proposed Action 
V.8.5 3:1 Slope Alternative 
'.B.5.4 Waste Rock Dumps 


Under the No Action Alternative and Proposed 
Action. waste rock dumps would be reciairned 
by reducing most slopes to 2.1 Under this 
aternative all waste rock dump slopes would be 
reduced to 3:1 The concerns for water 
resources impacts are the same as for the 
Proposed Action 








of impacts for the East Waste Rock Dump 


The ARO-related impacts to groundwater quality 
in the immediate vicinity of the dumps. as 
evaiuated by estirnated metals Concentration 
ranges shown on Table 'V.3. is the sare for this 
atternative as for the Proposed Action The 
relatively small incrememal increases in dump 
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footprint areas end rfitration rates Go not have 
Oestectatie effects on the etert and timing of 
ARO-associsied metais Concertration within 
the nherert range of error of the ARD tate ard 
tranaport sirusation (see Appendix: J) Likewise. 





system are estimated to be approxirnatety the 
sare as for the Proposed Action. as shown on 
Tate V4 


The groundwater recharge quality would be 
expected to experience greater ARD impacts 
sooner on the west side of the mine sie under 
this alternative as Compared to the Proposed 
Action. Also, # infitration into waste rock 
Gumnps increases, there could be increased 
Quartities of ARD-cortaining surtace waters 
from increased dump seerage that does not 
imenediatety infftrate the ground surtace below 
the West Waste Rock Dump (see Appendix J) 
However these small incremental impacts are 
relatively insignificant when compared with all 
the other alternatives on the basis of ultimate 
concertrations and timing for metals impacts. 
impacts to beneficial uses of water remain the 
same as described for the Proposed Action 


W.B.5.b Open Pa 


Operational and long-term impacts related to 
the open pi on water resources are the sare 
as discussed under the Proposed Action 


N.B5c¢ Tailings impoundments 


Operational and tong-term impacts retated to 
the tailings impoundments on water resources 
—— 
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impacts associated wih pun pINg water trom 
the p* sump focus on the quartity of water to 
veat anc discharge and the quartty of sudge 
that would be produced as a by-product of 
water treatment A surenary of the pf water 
balance model (Hydrometrics 1995) which 
accourts for total imfiows and ouffiows is 
preserted in Tatie 'V5 Cormpiete dewatering 
of the pil to the pit floor (4.600 feet) woutd 
require perpetual removal of approximatety 
102 gpm Under the Proposed Action and other 
ahernatives. total infiows when the pl 6 pornded 
at an elevation of 5 050 feet are estimated at 
approximately 54 gor (see Tate [V-5) 















As discussed in Section [V B 1b. Open Pa, 
under the No Action Alternative. discharge at 
some springs and seeps could be reduced from 
the expanding cone of depression resulting 
from the pit dewatering Previous discussion 
(see Section 'V B 2 b) indicatec’ steady state 
conditions. approached after many years. result 
in lower groundwater levels than thoss 
predicted for lower elevations for a lesser 
duration if the pi water level is maintained in 
perpetully at 4 800 feet. the cone of depression 
could exparx' beyond the operational cone of 
depression [his would result in locally lower 
groundwater elevations than would occur under 
operational conditions 


As stated previously, accurate quantification of 
incremental changes in spring discharge is not 
possible However f is anticipated that change 
in groundwater levels and impacts to springs 
would be maximized under this afiernative due 
to the magnitude and infinite duration of the pit 
drawdown Consequently, long-term impacts to 
spring flows are anticipated to be greater under 
this alternative than the Proposed Action or 
other alternatives: 























No enpaects woud be erticipsted to water 
Quality beyord wt expected tor the Proposed 
Acton Mowever water quartiles coud be 
impacted Gue to pumping of he pt sump This 
shernative wil likely Neve the grestes! impact on 
spring flows These enpacts are addressed by 
Mitigation Measure W.! (in Section Iv P. 

















are the same as discussed under the Proposed 
Action 


B60 Mil Area, Permanent Water 
Treatnent Plant, and Support 
ac dies 





inflows to the permanent water treatment plart 
would increase by about 48 gom over that 
estimated for the Proposed Action The rate of 
Sludge production by the treatment plant also 
would increase proportionally thus increasing 
sludge storage capacity needs Operations! 
and long-term impacts related to the mil area 
and support taciities on water resources are the 
same as discussed uncer the Proposed Action 


V.8.7 Partial Back?ii Aternative 
8.7.4 Waste Rock Dumps 


The concerns for water resources impacts 
would be the same as for the Proposed Action 
Under this “ove, Ihe surface area covered 
by the wash. . . amps would be 62 acres 
less than for the Proposed Action The materiais 
Omited fromm the waste rock Gumps under this 
aternative would be placed in the pil as partial 






































oxide rock followed by 24 inches of sol and 
revegetated The water quality of the pa 
Gacharge s expected to be poor and therefore 
would Neve to be trested Consequently a pa 
Cewatering system capatie of mairtairung the 
groundwater elevation in the pa to § 050 feet 
(cortact of bedrock end cofuvasrn) would be 
requred A series of wells constructed siong 
the floor and /or lowermost benches of the pa 
would be utllized to accomplish the pa 
dewsterng The discherge lines would be 
manfoiied mo 8 COMMON conveyance that 
reports to the permanent water trestrnerd plart 


Based upon the estinated pil water balance tor 
the timate pa configuration under the 
Praposed Action (see Table 'V-5) en estirnated 
maximum of anpyroximately 47 gorn of water 
Shus infftration would Neve to be pumped in 
perpetuly in order to maitain the required 





























wale @evaicon No riiraion estrrates to te 
bacté® and cove neve been caicutsted Using 
fe Waste Roct Own riirafion me of 
025 inch per yer os 6 rough estrata, 

eppraarately 3 gpm of r@irefon sould cco 
Coresqueréy. fe emowt J euler reporting to 
fe permanent eute veatrert plert woud be 

rougfty eqnévatert to fe Proposed Action 


wngacts to eprings for he pf deusteting 
wie tus cheraive ave expected to be senia 
to he Proposed Action where pf eater 
@evetiors ere rartained & o below 5 050 test 
” @eveiion 


——o— 


lnpacts ere @qected to be sinfey tc those for 
the Proposed Action since the pil water 
G@evetors «@ be martained & te sevTe ine 
Since He apen pond susrtace would De 
Gerorated. 0  esterated Pal he puTpIng rate 
wom the pf to the permanet water trestmerd 


te tye Ly - 

Messure W 4 (see VP Porere 
Mitigation end Monforing) addresses potertiai 
wows to the water reste pled that excesd 
the proposed plat design capacty 











































WB7.c Telings impoundmerts 


Operations end io1g-term empacts retated to 
the tafings mmmooarcnerts on wale resources 





are De emre os Gecsesd die the Proposed 
Actor. 





B70 MB Aves, Permanert Water 
Treasenert Plart, end Support 
Feciites 


Operations and tongterm enpacts retated to 
the m@ area permerert vrestmert plat. aw 
Other teciiiies would be sini to the Proposed 




















V.C SOILS AND RECLAMATION 
As noted in Section 1 C. Sols and Rectamation 











sof volume Table V1! depicts 





acreages f 2) and 3) slopes which woukd be 
Created on acts waste rock material under each 
wenatne 





V.C.1 No Action Aternative 
impacts to the sol resource wi afiect the 





thet aso must be considered A nurnber of sol 
physi. a characterntics sch as structure. 
texture. and rock fragment content (gravel. 
cobtie and rock size geologic material) w8 be 
permaner@y modified through blending during 
sof salvage aw replacement operations Sol 
Quality w@ not be negatively silected. in terms 
Of reclamation potertial. since orty sols rated 
as eumatte tor rectarmation by the MOEO w® be 
emivaged in some cases bieruiing may be « 

















posiwe benelf lo revegetation poteriw since 
“ature Noruons of tugh coarse tagnert 

cortert wi be Ulernded wah horzons exhibiting 
lower coarse fragment votuc"es This bierding 
ow ree ma more ar athe seeded "ater 














impact as a rest of proposed grading and 





nop actviies as wel as natu treeze few 
cycles The effects of compaction on sols 
Overtying waste rock slopes may be more 
long term. although slape revegetation activies 
to Gate Nave not rudicated this type of 
Oetrrnertal eftect 











Sof microbial poputations also wi change wih 
@ potertia’ overall loss of nirfying type species 
Gue to sof stockpiling activities Sol microbial 
populations should reestatiish over time 

through natural evasion from adjacert 
undisturbed areas This is a generally accepted 
premise based on observations of areas mined 
in the past in the Northern Great Plains where 


















reclarnation potential is expected as a resuit of 
impacts to sod microbial popuiations 


Sof Chemical parameters wi be permanently 
modified as a resuf! of the proposed salvage 
program Sol horizons wil be mixed during 
savage resulting in a blerdding of 
Characteristics, as Compared to the sols in thet 
natural state Given thal orty sols rated as 
sumtatie tor reciamnation are proposed for 
savage blending shoud not resufl in the 
Oeyradation of sol resources in terms of 
rectamnation potential Blending siso may 
constitute a positive benefit to revegetation 
potential in terms of sol chemistry Sols 
excessive caicksn Carbonate corterts 
may raise the ph of digh®y acklic native sol 
































Tate 'vV-4 
acreage of Onsurhernce Requrvy Oufeet Rectemshon Covers by Afernsive 
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‘Oxade rock capping § required 1 the waste rock Gump areas Neutra Capping maternal « requred nthe talings enpouinert seas 
“The merwmurn daturhance scenanc utilizes Aves C2 

“The manumum disturbance scenano utthzes the land beige Aves A arxi Aves B2 

Note Totals may not add due to rounding 
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Tette w4 
Cap Rech Setvege Conestershens by Aferasbre (2 ca@x yorda) 






































“Tne meahatne - Vohume Auatathe From Savage - 1 654 800 yd’ (E mating Cap Rock Srocmphe Voume to Gate 
he rn Gahran se wena Sires kewe ~ 
The manu Gathers semen thes the land bridge Ares & ard bes B? 
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Table I¥-10 


Soi Savage Considerations by Alternative (in cubic yards) 




























































No Action 762.000 3,831,800 4,154,700 
Proposed Action 3,305,500 6.375.300 5,622,300 
Return Diversion 3,305,500 6.375.300 5.624.300 
Divided Dump 
Minimum Scenanc’ 1,694,500 4,764,400 5,175,400 411,000 
Maximum Scenario‘ 2.887 200 5.957.000 5,727,500 229,500 
3:1 Slope 3,461,700 6,531,500 5.924.500 607.000 
No Pit Pond 3,305,500 6,375,300 5,644 300 731,000 
Partial Backtin 3,305,500 6,375,300 6,245,100 130,200 








‘Iinctudes all areas potentially to be disturbed under each alternative 
“Total Available = Volume Available From Salvage + 3,069,800 yd” (Existing Soll Stockpile Volume, to date) 
*The minimnum disturbance scenario utilizes Area C2 


“The maximum disturbance scenario utilizes the land bridge. Area A. and Area B2 


Note. Totals may not add due to rounding 


Source: Noe! 1996. 
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Table fv-11 


Acreage of 3:1 and 21 Slopes by Atternstive (Acres) 


















































"The maximum disturbance scenario utilizes the land bridge Area A and Area B2 


‘Sloped areas are greater under the minimum scenario because Area C2 Is a tall waste rock Gump with 
relatively large sioped areas Durnps on the east side (maximum scenario) contain predominantly fiat 
areas 
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eigty and cause suficw crusting fm extreme 
cases. The degree to which this wil ooo, 
however. cannot be estimated Sol chemistry 
aso wi be modified trough sol stockpiling as 
ereerobic conditions within the stockpiles 
Gevelop Sol chemical changes due to 
Stockpiling are comskjered to be shoriterm and 
redeemnatie 10 8 level Commensurate wih 
vegetation establistnert toliowing resolling 
The proposed sol sampling and fertilization 
program should adequately address sol 
Chemistry concerns and limi this impact to the 
short-term isciated spill accidents. should they 
ocour, could result in minor sof cortamination 
from ofs. solvents. etc Such spills wil normaily 
resum in sols deemec unsuftabie for 
reciarnation Solis so affected could be buried 
to effectively reduce the effects of this impact or 
Otherwise be disposed of in accordance wih 
State and federal waste regulations The volume 
of sol subject to spills would be limited, 
however given the plan to salvage suftable sols 
prior to operational disturbances and the 
proposed implementation of a Spill Prevention 
Pian. Therefore. no impact to revegetation 
potential is anticipated 


Subsurface materials upon which salvaged sols 
wll potentially be replaced consist of endemic 
subsoils. two general types of waste rock and 
tailings Baseline data indicate that endemic 
subsoils contain no chemical constituents that 
would degrade sols applied for revegetation 
purposes, given that these subsoils naturally 
undertie the project area (Houlton and Noel 
1995, Revised) Unoxidized (or “durnp") waste 
rock is typically acidic with mean paste and 
NAG pH values of 55 and 33. respectively 
The ABA of this material, computed by 
subtracting the acid potential from the 
neutralizing potential, averages approximately 
-48 tons of CaCO, per 1.000 tons of material, 
indicating a waste rock with a high potential to 
generate acid through time Oxide (or 
oxidized”) waste rock, which will be used to 
“cap” unoxidized waste rock during reclamation 
activities, exhibits a higher average paste ph 
value of 5 8 and higher NAG pH values ranging. 
on average, from 6.0 to 5.7. The ABA of these 




































matenais extibt average ranges trom .2 7 to 
#5 tons of CaCO, per 1,000 tons of material, 
indicating @ waste rock type which wil be 





waste rock. Tailings, which heave an infial high 
pH everaging 6 4 Gue to ore processing 
activ@ies. are an ackd-producing material on the 
order of unoxidized waste rock, with a NAG pH 
@24 The average ABA of tallings is -77 tons 
of CaCO, per 1,000 tons of material (Schafer 
ard Associates 19954) Sols placed over the 
acid-producing unoxidized waste rock and 
tallings materiais could be subject to some level 
of degradation at the sol /waste material 
irtertace and to some depth above this zone 
Gue to capillary rise (MOSL and BL 1990). 
The extert to which this wil occur is likely to be 
lemfed. given the revegetation techniques 
proposed by GSM. as discussed below 


isolated steam venting trom settling cracks in 
waste rock dump test plo’s is occurring at a 


























eyrtecing mater’ and /cr regutarty rested for 
Gust suprression purposes to reduce the 
potertial impects of wind erosion Thersiore. 
the empect to sols Guring salvage operations 
shousd be limited and not reduce revegetation 
poterta 


Ad rescled areas wi be subject to wind erosion 
above the level naturally occurring urtl 
revegetation is successtul Prompt application 
of the proposed revegetation techniques and 
the blending of sol hortzons high in coarse 
fragmnert cortert wih more erodibie sol 
textures shoud help to reduce this impact in 
terms of both time and degree. GSM's 
cComm&imert to concurrent reclamation siso wil 
help to reduce the impacts of wind erosion 


The potertial for water erosion on slopes to be 
revegetated is specifically addressed below in 
conjunction wih the results of waste rock dup 
test plot studies Water erosion on the talings 
tactRy and piart ste tactity surfaces is not 
expected to occur to any notable degree due to 
the revegetation methods proposed. 
Characteristics of the sols to be applied. and 
the nearty level sopes of these faciities 


WC.14 Reclamation 
(Revegetation) 






















Feciities disturbed under the No Action 
Ahernative. wil be etther wholly or partially 
revegetated Those that wil be completely 
revegetated include the waste rock dumps. 
tallings faciiies. plant area. borrow areas. 
permanent water treatment plant. and buffer 
zone disturbances. The majority of the 
revegetation /reciamation techniques to be 
employed under this alternative parallel those 
proposed under the other alternatives being 
considered with one exception The tailings 
tactty under this alternative is proposed to be 
reclaimed using a 48-inch depth cap which 
includes a lower base 16-inch clay barrier as 
Opposed to a 48-inch cap composed of equal 
depths of sol and waste rock under the other 
si ahernatives. The virtues of each of these 




















capping scenarios are discussed under 
Section 'V C2 Proposed Action Alternative. 

Revegetation activfies in the pf wil inckide 

capping 53 scres of major benches wih 

24 inches of oxidized rock overiain wih 

24 inches of sol. Approximately 177 acres of 
inaccessiie and highwal areas in the pt wi 
not be revegetated. in addition. 31 acres of 

road disturbance wil not be revegetated 


The techniques. materiais and systems 
proposed by GSM to revegetate project ares 
Cisturbances ere eppropriate for use on-site 
They ether have a proven history of successtul 
application in past revegetation projects in the 
West or have been developed on-site in 

response to ste-specific needs and conditions. 
and baseline studies Research conducted at 

































have been based. in part. on the data made 
available as a result of the sol surveys 
conducted on site Continued successful 
application should be achievable, assuming 
Continuing attention to detal, particularty in 
terms of waste rock Gump siope revegetation 
Mulching, which was inctuded as a part of the 
successful test plot program. is not formaily 
proposed as a part of the revegetation pian 
prepared for this mining operation The effect 
of this decision is discussed below under the 
heading “2:1 Versus 3:1 Slope Angle 
Revegetation Success Potentiais” The 
vegetation species proposed for planting are 
adapted to the range of climatic and edaphic 
conditions which are endemic to the project 
ste The planting of tree seedlings grown trom 
seeds collected locally adds to the potential 
Giversity of the reciaimed vegetation 
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communities Modification of the madures 
curren®y proposed may be advisable as the 
resums of the test plot programs contirwe to be 
eval usec 


A totem of 2.336 acres are proposed to be 
Gisturbed under the No Action Allernative (sce 
Tabtie [V-€). This alternative woud affect ‘rom 
407 to 742 acres jess total Gisturbance Iman the 
other ahernatives being consiiered Of the total 
Gisturbance. 1.148 acres require ether a wasie 
rock Gurnp- or tailings impoundmert type cap of 
48 (+) inches. Operations under the No Action 
Anhernative. theretore. would resull in 308 to 
545 acres less of potertially acid-producing 
waste rock (allings material than any other 
ahernative The total cap rock volume required 
is 3,851,300 cubic yards (see Table 'V-4). The 
total volume avaliable is 3.500 500 cubic yards. 
leaving 8 shortial of 350.800 cubic yards. which 
must be obtained trom other areas Mitigation 
Measure S-2. in Section [VP Potential 
Mitigation and Monitoring has been developed 
to address this situation 








A total of 1.893 acres wil require some form of 
sof cover, including 745 acres of non-ecid 
generating disturbances requiring a six-inch sol 
cover system, and 1.148 acres requiring both 
cap rock and sol cover systems. 
Approximatety 4.154 700 cubic yards of suitable 
sof material will be required to resol disturbed 
areas under this alternative (see Table [V.10) A 
maximum of approximately 3.631 800 cubic 
yards of suitable sol is available for this 
purpose. including 3.068.800 cubic yards 
currently stored in existing sol stockpiles and 
762.000 cubic yards overlying the acreage 
scheduled to be disturbed under this alternative 
A shortage of 322,900 cubic yards will occur 
under vnis alternative unless made up by 
additional salvage trom other areas This 
shortage amounts to 82 percent of the total soll 
volume needed for reclamation This is within 
the margin of error of the methods used by the 
agencies to calculate sol volume needed for 
reciarnation, taking into account errurs in 
volume calculations, sof variabiity etc The 

8 percent needed can be recovered trom 
ertified salvageatie sol resources in the 
proposed borrow areas and bufter disturbances 
# @ shortiall in volume does occur Mitigation 














Measure S-3. =m Section [VP Potertia 


Mitigation and Monfioring has been developed 
to address @ potential shortage in sol volume 


A total of 339 acres of 2:1 gopes and 116 acres 
@ 31 Stopes wil be crested as a result of tis 
ahernative (see Table [V-11) This is the lowest 
Slope acreage total of any ahernative To Gate. 
approximately 26 acres of test plot area have 
been reciaimed to a 2! slope angle within the 
boundaries of the project area Of this total, 
approximately 16 acres have been covered wih 
19 inches of sol, and 8 acres have been 
covered with 24 inches of sol. The agencies 
must Oecide a8 a part of the permitting 
process. whether this test pict acreage wii need 
to be reduced to a 3! slope and revegetated a 
second time to meet current and/or proposed 
reciarnation /revegetation goals 


GSM proposes to reclaim waste rock dump 
Slopes at both 21 and 3:1 slope angles, with 
the majority consai ng of 21 slopes GSM 
emphasizes the 2! slope angie in the 
company s reciarnation plan for a variety of 
reasons Runoff trom this slope angie is greater 
than that from a3! slope. thereby reducing the 
preciptation that would infiltrate the waste rock 
Gump facility which, in turn. reduces the 
potential volume of effiuent from the unoxidized 
waste rock stored in each dump A 
concomitant reduction in potential ARO is 
assumes in addition. the overall area disturbed 
by 4 2:1 slope is less than that required by a 3:1 
slope. resulting in less acreage to be disturbed. 
bonded. resollied. and reciaimed During 
previous permitting activities, the MOEQ 
required that GSM bond the waste rock dump 
disturbances as ff they were to be reciaimed at 
consistet 3 | slope angles and conduct studies 
or provide information to determine whether the 
Oumps could indeed be successfully reciaimned 
at 2:1 sopes. MDEO’'s preference for 3:1 
slopes was based on the widely held premise 
that lesser siopes exhibit higher revegetation 
potentials due to lower potential erosion rates. 
enhanced equipment access /efficiency /satety 
factors. and greater precipitation infiftration 
leading to @ more plant-.amenable sof moisture 






























regene Erosion poterts caicuisfiors aso were 
compieted by the MOEO using the Universi 
Sof Loss Equation (USLE). The resuits of tis 
modeling sratyss rdiceted fat 3 | sope 
arges are less susceptiite to erosion then 2 | 
















2.1 sloping Reference Area No 3 Simniarty. 
vegetation cover was measured on 2 | slopes 
and found to have exceeded that of Reference 
Area No 3 and to have surpassed the 
vegetation success criteria established for this 
project The resuits of data analyses for the 
East Waste Rock Dump study are sirnéar 





trough 1994 Erosion rates between 21 and 
31 test plots and Asterence Aves No | were 
mateticaly comperatie Vegstaiion cove 
vetues tor both 2 | er 31 test plots excesded 
those of Aeterence Aves Mo | for the 1982 aw 


194 sampling Ostes 


The Revised Universal Sol Loss Equation 
(RUSLE) mode wes used as an adjunct 
aretytce tod in combination wth sie speciic 
Gata to assess the potert’g for erosion on 21 
versus 3! sopes for ts EIS The parameters 
and Gata seed in the mode! assumed that 
previously tested techniques. methods and 
materiats (inctuding muiching) would be used 
Guring formal revegetation actiflies The mode 
was run tor both slope angles using so! savage 
formation prepared for the West Waste Rock 
Dump. Two time frames were assumed: | year 
toliowing revegetation to determine potertial 
erosion rates ‘oflowing the first year of plart 
establishment and 5 years following 
revegetation to determine the potential for 
erosion trom an established vegetation 
community Two sol salvage scenarios aiso 
were evaluated The first assumed that af 
available sol material suttatie for salvage was 
stockpiled and spread prior to revegetation 
This material contained a weighted average of 
50 percert coarse tragmernts by volume The 
second scenario assumed that ory surface 
sols having less than >) percent coarse 
fragments by volume were s.vivaged and 
reapplied during revegetation activities The 
weigited average coarse fragment content by 
volurne of this material was 7 percent. The 
MDEO has set a value of 2 tons per acre as the 
maximum acceptable sol loss allowable 
Appendix M depicts the values for the 
parameters used for afl scenarios to complete 
this analysis 


Application of the high coarse fragment contert 
80% material to both slope angles results in 
acceptable potential erosion rates for both time 
trames Potential erosion rates are | 8 and 

1 2 tons per acre per year for the |- and 5-year 
time frames, respectively, on 2:1 slopes. The 
values for 3:1 slopes are 1.1 and 0.8 tons per 
acre per year tor the same time frames 
Applicauon of low coarse fragment coment suis 
rests in a notably diferent stustion The 







































































pote erosion rates toy 2 sopes woe fw 
ocd ragiacemert scerarto ave 72 ard 05 tors 
per ecre pa yew ty fe |. aw S yew Ore 
wanes. reapecteety For 31 gopss Mess 
values ave 46 an 6.0 tore pw acre pw ye” 
This erajyels urderecores De whe Of fe 
eppiceiion of high coarse fagmert coreert 
sofs as armoring to reduce he potertis tor 
erosion. particutarty on 21 slopes 


Weigvesd average caicuéetions tor sod coarse 
wagmert cortert were completed for @ major 
portion of the sols to be savaged af the 
Ouftress, West Waste Rock Ounp (3 |! 
Ahervatiee orty). ard East Waste Rock Ounp 
Not af sols to be saivaged from and reapplied 
to these disturbances are accourted for in these 



























tented tor e emai nusnber of sol map unis 
mapped by Westech (GSM 1995b) No 
caicudations were made for the sols overtying 
the tafings tacky. since the potertial for water 
erosion is not an issue wih regard to this nearly 











thew weighted everage coarse fragment cortert 
based on those sols for which calculations can 
be made Weighted sverages for the buttress 

dump. West Waste Rock Ournp. and East Waste 
Rock Oumnp ereas are 36. 35. and 23 percert. 

respectively if these values can be assumed to 
be generaly represeriative of af sols avaiatie 
for replacement. there should be 8 sufficient 

coarse fragrnent contert presert to achieve the 
revegetation goals set for 31 slope angles. 
This content may be somewhat less than that 

necessary tor adequately reducing erosion of 

21 gopes during the plant establistwnent period 
based on the RUSLE computations noted 
above However, the 37 and 35 percerd 
presert, @ indicat've of the sols evalatie. is in 

the range of that noted by Richardson (1995) as 
being present on the Gaiden Survigtt Mine 2 | 
@opes on-elle where successis revegetation 
has taken place i can therefore. be proposed 

























Oat adequate sod coarse tragnert coruerts ave 
presert on he sobs on Se western site Of he 
project area. given @ very broad range of 
asesrotors = Afiermon o@ need to be pat to 
thre quality of the sols to be reniaced an 
proposed 2! slopes unde any ahernative to 
orese tal aMicert cosree tragmerts ave 
Presert to serve as 8 pert’ .c% armorng 
Mingston Measure $4 m Sect ~ fv P 
Potential Mingation and Monfioring ~es been 
Geveloped to address fis seus Whe e the 
coarse tragrnert cortert proves to be 
resicent sddfiong erosion cortrc’ measures 
would need to be instized to provade the 
prope’ level of slope protection 


Schater and Associates (1995a) irncticate that. 
using the steep slope reciamation tecthruque 
system (capping. contour benching dozer 
gouging. muictung intensive matena sampling 
etc ) developed tor this project. 2 1 slopes can 
be successi@y reclaimed. as compared to 
adjacent undisturbed steep slope conditions. 
There does not appear to be a competing 
advartage to requiring 3 | durnp slopes af the 
Gaiden Sunlight Mine. with the possible 
exceptions of equipment access /efficiency / 
safety tactors related to ste maitenance The 
Oxide waste rock material sampling and analysis 
methodology developed by GSM personne! and 
company com uitarts appears to offer a reliable 
means of testing the success of capping efforts. 
assuming thal the program of laboratory 
conformation analyses is continued and the 
resuits of Such testing are used to guide 
revegetation activities However the positive 
and negative aspects of the climatic conditions 
prevailing during the term of the waste rock 
reclamation studies aiso ust be considered in 
tts assessment wih respect to how such 
conditions may have afiected the study resuits 
While annual precipaation totais for 1991 and 
1992 were near the longterm average of 

13.3 inches. approximately 20 inches fel on-site 
in 1983 In 1994. approximately 15 3 inches 
were incident to the ste (Schater and 
Associates 1995a) These greater than-norma 
annua precipaation rates may serve as a type 
Of natural “worst case scenano’ when 
considering the effect slope angle has on both 
ittration/ARO effiuent production and sol 
erosion Under these enhanced climatic 












































condiions. fw sod /axkie rock cover sysien 
estected tor Covering fw waste rock Gu) 
gapes (bom 21 aw 3 1) functioned 
successhay terms of ening réitration rto 
tre waste roct Gum Atso. sol erosion ude 
these gresia: enn re! precipitation 
cond@ions wes ienfied to an scceptatie eve 
regariiess of sope sithoug) t «es found tht 
erosive power is greater on 2 | a8 Compared to 
31 stopes as Giscussed above 
Conversely the enhanced precipiation rates 
Dring ito question the potertis for revegstation 
success of waste rock slopes under bath 
average of below everage arus precipaation 
conditions Although vu supporied by on-site 
enprica data the enhanced 1993 and 1994 
precipRation rates are assurned to heve 
densified revegetation efforts on both 2 | and 
31 sope ange test plots in terms of the 
vegetation cover produced. which wil not likey 
be typical under average of below average 
annual preciphation cordiions | was observeo 
that vegetation cover produced under these 
ameratie precipitation conditions was in excess 
of that produced on the reference areas Guring 
the sarne time period regarciess of slope ange 
(Schafer and Associates 1905a) i the excess 
in test plot vegetation production over that 
found on reference areas can be aftritxsed to 
enhanced rairtal conditions in 1983 aru) 1904. 
then & seems reasonatie to assume that under 
normal precipaation condlions both 2 1 and 3! 


scopes can be successi#y revegetated 


The question of revegetation cover production 
under below average precipitation conditions 
remains. The 2:1 dope angle was shown to 
heave experienced more preciphaticon runofl and 
lees infftration then the 3:1 dope angie The 
fact that this occwred during the test plot 
utes is documented by Schate and 
Associates (19964) in noting thet *__.2+-1V 
gopes show less infftration then 34:1V slopes.” 
increased runch wi lena to some degree the 
emourt of precipaation that wi erte: the sol 
ard be evelatie to (ierts for estatietwnert aw 
gowth on 2:1, as compared to 3:1 gape 
anges The effect that tvs facto: woudd Neve 
Guring periods of drouglt on revegetation 
success Camo! accurately be predicted ft 
seerns reasoratie to assurne. however that the 
erences in rnof between the spe anges 






















































21, 3:1, of any combinatio of these dope 
anges can be successt#y rectarned given the 
use Of an apphcatie sequence of proven 
reclamation tecihvuques ard sflertion to detal 

Techruques of proven applicabilty ard value. as 
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CHAPTER iv SOMS AMD RECLAMATION 
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WL2 Proposed Acton Ahernsive 


The physical. stcrobtal ew chestce spacts 
to softs Gecussed * Section W C1 Mo Acton 
sagrabes, oe Ge came ts 0 GeTabe vr 
bom tod ew deges Aug sobs may be 
@octgied to « longa Gre pertad Sw warts 
t cols as 6 roma of Gis acthty Gunéd be Ge 
came as ty Oe No Acton Aferebes 


WC2e jj. fecieusios 


PRevegemion) 
Conetdsrefors 


The tectwigques wutertale ard syuiems 
proposed by GSM to revegstate praject aves 
@angbances sve eppraprms ty une & De 
ree 48 cite gered coretieraiore to Os 
marae wid be He eave os Gacsesd 1 
Section V C1 Mo Action Aferraiive. excep as 
ncted below The previous erwhyess retated to 
@ape revegstalion poteraats aso ave appicatte 
to Os Gienaive 














































sgpratataty \0 acres Si may benches 1 fe 
pa woéd be capped wi 24 rohes of cared 


rock overtain wih 24 owhes of cod aw 
revegsmied Agpromivataly 135 acres 
weccessite ew hugusai evens 1 He pt ow 
24 ecres Of road Guhsterwe wosd nol be 
rovagmetad 


A tots) of 2.984 acres ave proposed to be 
GQaasbed wie tt Ghevrabes hs 8 fe 
came acreage as © proposed to be Gshsbed 














proposed Guastbernce acreage 0 fe cow 
Geen ox eg fe oO ABO Mens 
wen 6 ions 2.298 econ). Cf Oe wc 
Gensterce | 539 acres ens veges ow 6 
eee och GT o 2 ings Ose 
type cap. As noted on Tate V4 Ot acreage 
6 ards bt fal 0D Oe met, 0D Pe 
Gerrabess excegs Pe Mo Achon Aierrabee 
(1.148 acres, 3 1 Glope Afematve (1 654 
acres). ard Ge Parts Gactée Aternatve (| 653 
acres) Sfictert cap rock mater euets to 
Sus pwpose wwie Cus Gevratee The tol 
Cap roch whens reqwred ecnéd be 
5.140.100 cic yards (Tatte VQ The toad 
vohsne evelatie exnéd be 6 105 700 afr 
yards rchairyg ) 654 £00 ate yeds asrerwy 
@ored ©  maeting cap roch @ockpies aw 
2.740.900 — oN Ste fom Ge wens proposed © 
be Guasbed "here exuéd be s asthe 


eppronamaiay | 055 S00 aia yerds J cap 
rock 





















A was of 2 508 acres wonéd rege some tr 
a et come rchairg OS) acres reqaery 6 
om 4h sol covey system ard | 539 acres 
req@aryg bom cap rach ew 13) cw oytiens 
GSM res clossied Pal anproraiay 

$ 622 300 atx yerds 0 amatic col eaiorw 
watd be reqsred to reso! Gutrbed teciites 
(Tatte v.10) Agpromrately 6.375.300 amic 
yerds 0 amatie 00d wcnéd be eatatic to Sus 
Gwpose rchating 1.088 600 ate yerds 
asver@y ares » eustirg eof gocgpies aw 
3.305 800 abe yes wetyry fw acreage 
Praposed to be Gunsted uve Ous Geraiva 
A aphes of 753.000 cute yards (12 percent) df 
008 wost oe evetatte ty reapphcaton 


A wis of 34! acres Of 2' daopes aw 2756 acres 
@3' g@apes wméd be crested 08 6 ema 
us aherrative (nce Tatts WV-11). Ths oan 
addmore 2 acres of! 2 | gapes aw |< acres 
a3! @nnes we fe No Acton Meraive 
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Grier, tees t Ge pares tected. ow 
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be carte » tews 0 dsc WY Po 
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Qeeed on Sus rtormsion GBM proposes ww 
cone Oo uirgs wale e® 6 covered 
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68 vetes SI wae of eterth 37 aw 8 vures 
were comm cot aw borros ent emo 
respecte) GSM propoess w ise 68 ores 
OO mater 0 6 cap eaten edd core 0 
boro» ewiew ew cow eal @ Geptu 0 
owtes eat GSM behses Ow Ow wapnesd 
see Gag) entd petow eteqatay ow 
retamaior wie Ow sya wméd be 
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Gases on £18 erwhyes (| wnéd enpem Ow fos 
aesseemart @ Covver! ou! Ow Ow proposed 
core dag « efepate © agp" 

roeygmamn ‘he com syle fern ow 
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bes |) pee eb eam ase 
by att peop own 7 pee fo 
Cagetsice J ovstyeng ect emia by 
fener cominarts mite tte 
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3,461,700 cubic yards that would be available 
for salvage from the acreage that would be 
Gisturbec. A surplus of 607,000 cubic yards 
(9 percert) over the volume needed for 
reapplication would be available. 


No 2:1 slopes would be constructed under this 
ahernative. Approximately 624 acres of 31 
slopes would be created. This is approximately 
225 acres more slope disturbance than would 
be created under the Proposed Action, and 
367 acres more than the No Action. (GSM has 
calculated that an additional 302.200 cubic 
yards of sol would be required to be salvaged 
and reapplied «0 the increased disturbance 
associated with the West and East Waste Rock 
Ournps. Soil to be salvaged would come from 
the area over which the waste rock dumps 
would be constructed. Additional soil salvage in 
the area of the West Waste Rock Dump would 
likely increase the overall coarse fragment 
content of the salvaged/stockpiled soll material 
to a slight degree. 


1V.C.6 No Pit Pond Alternative 


The physical, microbial, and chemical impacts 
to sols discussed in Section IV.C.1, No Action 
Alter “tive, would be the same for this 
alternative in both kind and degree 


VC.648 Reclamaton 


(Revegetation) 
Considerations 


The techniques, materisis, and systems 
proposed by GSM to revegetate project area 
disturbances are appropriate for use on-site All 
other general considerations for this alternative 
would be the sarne as discussed in 

Section 'V.C.1, No Action Alternative. The 
previous analyses related to tailings chemistry 


and slope revegetation potentials are also 
applicable to this alternative 


The effects to soils, in terms of quantity and 
Quality would be identical to those discussed in 
Section IV.C.2, Proposed Action Alternative 
The facilities proposed for revegetation, the 
revegetation techniques to be employed to 
achieve reclamation objectives, and the 




















acreages of 2:1 and 3:1 slopes would be the 
same as Ciscussed for the Proposed Action 
Ahernative in Section [V.C.2. 


The disturbance area for this alternatc would 
be the same as for the Proposed Action, bul 
there would be an additional 7 acres of pit 
benches capped, resolied, and revegetated, 
associated with partial backfilling » ies in the 
pe. Consequently, the cap rock and sol 
requirements would be 22.000 cubic yards 
greater than under the Proposed Action. 
4pproximately 5.162.100 cubic yards of cap 
rock would be required. end 5,644,300 cubic 
yards of sultable sol mr orial would be raquired 
to cover disturbed areas. There would be a 
surplus of 731,000 cubic yards (11 percent) of 
salvageable sol under this alternative. 


1V.C.7 Partial Backfill Atternative 


The physical, microbial, and chemical impacts 
t0 sols discussed in Section IV.C.1, No Action 
Alternative, would be the same for this 
alternative in both kind and degree. 


WV.C.7.4 Reclamation 


(Revegetation) 
Considerations 


The techniques, materials, and systems 
proposed by GSM to revegetate project area 
disturbances are appropriate for use on-site. All 
other general considerations for this alternative 
would be the same as discussed in 

Section 'V.C.1, No Action Alternative. The 
previous analyses . elated to tailings chemistry 
and slope revegetation pctentials also are 
applicable to this alternative 








The effects to soils, in terms of quanity and 
Quality, are similar overall to those discussed in 
Section IV._C.2, Proposed Action Alternative. 
However, an additional 629.400 cubic yards of 
soll would be required for revegetating the 
backfilled pit over and above that required for 
the Proposed Action. The increase in soll 
volume required would be compensated for, in 
part, by a reduction in the sol volume needed 
to resol approximately 82 acres of the East 
Waste Rock Dump from which waste rock 
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2) Stope Mernaine 





























would be ofldoaded and placed in the pt The 
Gepth necessary for resolling this acreage would 
be reduced from 24 inches (264,600 cubic 
yards) to 6 inches (66,200 cubic yards), since 
No waste rock would be presert on this acreage 
ard bufler zone resolling depths would be 
required. Facilities proposed for revegetation 
and the revegetation techniques to be employed 
to achieve reclamation objectives, would be 
essentially the same as Ciscussed for the 
Proposed Action Alternative in Section IV.C.2. 
However, all areas of the pit would be 


revegetated, leaving onty 24 acres of roaded 
areas not revegetated. 


A total of 2.964 acres would be disturbed under 
this alternative. This is the same as for the 
Proposed Action and No Pit Pond Alternatives, 
and comparatse to the other alternatives except 
the No Action Alternative. which has a smaiier 
disturbance area (2.336 acres). However, 
capping material requirements are the highest of 
any of the alternatives, due to backfilling 
activities in the pt. A total of 1,693 acres of 
disturbance would require waste rock Gump- or 
impoundmenttype caps. The total volume of 
cap rock required would be 5.692.200 cubic 
yards, resulting in a surplus of 503,400 cubic 
yards 














A total of 2.742 acres of disturbance would 
require sorne jorm of sol cover system for 
revegetation, inctuding 1.049 acres requiring a 
6-inch sol cover, and 1,693 acres requiring both 
cap rock and sol cover systems. This is also 
t« fughest acreage figure for sol cover of any 
the alternatives Approxdmatety 

6,245,100 cubic yards of suftable sod material 
would be required to resol disturbed taciities. 
Approximately 6.375.300 cubic yards of sultable 
soll would be available for this purpose A 
surplus of 130,200 cubic yards (2 percert) over 
that needed for reapplication would be avaiable 
under this alternaiive 





A total of 258 acres of 3:1 slopes and 494 acres 
of 2:1 slopes would be crested under this 
ahernative. The area of 3:1 slopes would be the 
same as for the Proposed Action. The area of 
2:1 slopes would be the largest of any of the 
alternatives being considered. 
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IV.D VEGETATION AND WETLANDS 


impects to vegetation include the disturbance. 
removal. or burying of vegetation resulting trom 
mine expansion activities These sctivilles 
include waste rack placemert in the weste rock 
Gump end buttress expansion areas. remove’ of 
borrow material trom the tture borrow area. 
ard placement of tafings material in the tafings 
impoundmert area. impacts to vegetation 
would occur gradually throughout the proposed 
mine lie Mine expansion would predommnartly 
occur in undisturbed areas However, mine 
expansion also would occur on lend bust hes 
been previously disturbed by past mining 
activities. The impact analysis for the various 
aternatives was based on the acreage aru 
types of vegetation located on previously 
undisturbed land since these areas inciude a 
prevelerce of native species. Previously 
disturbed land was not included in the impact 
analysis since these areas are typically barren 













slowly increase oww @ long period of time. 


V.D.1 Wo Action Alternative 


Adcmiona Gisturbance or removal of vegetation 
wil be evoiied under this alternative since mine 
activities wil cease wih the completion of 
Curren@y permitied mining operations Total 
Gisturbance wil be 2.336 acres Plant species 
Giversity in the reclaimed community wil be jess 
than in the surrounding native plart 













After mine operation. the majority of the mine 
componerts wil be revegetated Of the 
2.336 acres of vegetation to be disturbed 
through Currently permitted mining operations. 
1 892 acres wil be revegetated and 208 acres 
(177 acres in the pt and 31 acres of roads 
outside of disturbance boundary) wil not be 
revegetated An additional 236 acres will be ieft 
undisturbed or are siready seeded and 
reclaimed Acreages of specific vegetation 
types that have been removed by currently 
permitted mining activities could not be 
calculated since this information was not 
collected prior to development. However, it is 
assumed that these development activities 
afiected roughly the same vegetation types as 
the Proposed Action and other alternatives. 


Two seed mixes wil be used to revegetate 
Gisturbed land (see Tables 1/-9 and I-10). 
Successil revegetation of disturbed land is 
anticipated to occur approximately 3 to 5 years 
after reciamnation Three to 5 years following 
reclamation, canopy cover provided by grasses. 
forbs. and shrub seedlings within the reciaimed 
areas will likely be similar to canopy cover 
present in adjacent reference areas located 
Outside of the disturbance area in addition. 
theze reclaimed plant communities wil have a 
low species diversity that wil be substantially 
lower than the species diversity present prior to 
the initiation of mining operations Species 
Giversity will slowly increase over a long period 
of time The reciaimed plant communities wil 
likely Cor ast of adequate Canopy cover and 
product*“ity to substantially reduce the potential 
for sof erosion and provide forage for use by 
livestock and widitte 


Based on the surrounding vegetation types. 
savannah. Coniferous forest. and mixed 
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VEGETATION AND WETLANDS 





Stvud/grassiarc vegetation types likely 
occurred in the disturbance area prior to the 
initiation of mining activities. The majorfy of 
trees associated wih the savannah and 
coniferous forest types are mature Rocky 
Mountain junipers Mature Rocky Mountain 
juniper and limber pine trees are approximately 
25 to 100 years old. The savannah and mixed 
shrub /grassiand types include mature shrubs 
which are approximately 15 to 50 years old. 
The removal of mature trees and shrubs wil be 
8 long-term impact since t will take 
approximatety 25 to 50 years after reciarnation 
to establish mature Rocky Mountain juniper and 
. limber pine trees and approximately 15 to 

) 20 years after reclamation to establish mature 











in GSM Annual Reports to the agencies The 
agencies do not expect total control, as 
eradication is impossible and the use of 
Chemicals must be limfied to recommended 
application rates enc application frequencies. 
The increase in noxious weeds in disturbed 
areas is an unavoidable impact of disturbance 
tt can onty be limited by judicious 
implementation of weed control programs. 
GSM has two full time technicians that cortro! 
weeds each surmmer The agencies have 
concurred that control activities to date are 
adequate 


Activtties through the interim Dump Pian wil ‘ 
resutt in the filling of approximately 0 6 acre of 
non-wetiand WUS (ie. small, intermittent 
Grainages that only support upland vegetation) 
(GSM 1996a), for a total of 3.1 acres of 
non-wetiand WUS disturbed (2.5 acres have 

been disturbed by past mining activities) No 
wetland WUS will be filled or removed. impacts 
to riparian areas wil not occur. Also, Sheep 

Rock Creek will not be filled or disturbed. 








Projected water Grawdown due to pit 
dewatering wil not likely affect water supply to 
Sheep Rock and Beaver Springs Therefore. 
wetiands present in the Sheep Rock and Beaver 
Spring areas will not likely be affected The 
unnamed spring in St. Paul Guich also is 
untikely to be affected A slightly greater, but 
stil minimal potential for reduction in surface 
water flow is projected for Rattlesnake and 
Bunkhouse Springs. A strong potential for 
reduced discharge is projected for the Steppan 
and Steppan Original Springs The maximum 
predicted flow reduction is a 28 percent 
decrease for the Steppan Spring Long-term 
effects could be greater than operational effects 
(see Section IV B. Water Resources). Spring 
flows #'so could be reduced by the proposed 
groundwater capture system for the West Waste 
Rock Dump. Sheep Rock and Beaver Springs 
have a minimal potential to be affected by this 
system Steppan and Steppan Original Springs 
and the unnamed spring in St Pau’ Guich have 
a strong potential to be affected Any reduction 
in surtace water flow will likely reduce the areal 
extent of wetland vegetation present in the 
spring areas Species diversity also may 
decrease as a result of reduced surtace water 





























VEGETATION AND WETLANDS 





flows. Mitigation Measures W-1 arc! “5 
address these impacts. 


1V.0.2 Proposed Action Alternative 


Mine expansion would distu’D or remove an 
addRional 627 acres of vegetation for a total of 









coni#ierous forest would be removed as a resull 
of mine expansion. Mine development would 
remove 106.1 acres of mixed shrub/grassiand 
vegetation The removal of trees and shrubs 
trom 286 8 acres of savannah, coni#erous forest. 
and mixed shrub/grassiand would be a 


long-term impact. 


Vegetation would be removed from the East 
Waste Rock Dump, buttress expansion, tailings. 
and plantste areas. Within the buffer zones. 
vegetation in areas sustaining regular use by 
vehicies and heavy machinery would be 
removed and the sol stripped or pushed aside. 
Sol would be replaced and the area 
revegetated during reclamation Other areas 
within the buffer zones may be partic ty buried 
by waste rock, in these areas the vegetation 
also would be removed and the sol stripped. 
and the areas would be reciaimned and 
revegetated as waste rock durnp slopes. 


After mine operation. the majority of the mine 


components would be revegetated A total of 
2.964 acres of vegetation would be removed of 


which 2,506 acres would be revegeiated and 
259 acres (235 acres in the pil and 24 acres of 
roads outside of disturbance boundary) would 
not be revegetated An additional 199 acres 
would be lef undisturbed or are already seeded 





within the proposed disturbance area are 
described in Section [V_D.1. No Action 
Alernative 


Activities under the Proposed Action would 
result in the filing and excavation of 
approximately | 6 acres of non-wetiand WUS 
(Le, small, imermitient drainages which only 
support upland vegetation) (GSM 1996a). for a 
total of 4.9 acres of non-wetiand WUS disturbed 
by mine activities (3.1 acres wil have been 
Gisturbed through past mining activities and 
completion of the interim Dump Pian). 
Appendix N details project compliance with 
Quidelines of the Clean Water Act Section 
404(b)(1) and outlines mitigation measures 
initiated to compensate for unavoidable adverse 
impacts to WUS resulting from the Proposed 
Action. 








No wetland WUS would be filled or removed 
under the Proposed Action. The Bunkhouse 
Spring wetiand is located within the buffer zone 
for the buttress expansion area, but would not 
be impacted by mine expansion activities. 
Potential sedimentation impacts to this wetland 
would be avoided or minimized with the 
implementation of the protection measures 
described in the Storm Water Pollution 
Prevention Pian A 0.8-mile segment of Sheep 
Rock Creek would be filled with the expansion 
of the East Waste Rock Dump. However, this 
activity would not impact riparian vegetation or 
wetiands since riparian and wetiand vegetation 
is not present along Sheep Rock Creek No 
riperian areas occur within the proposed 
disturbance area. Therefore. impacts to riparian 
areas would not occur as @ result of mine 
expansion activities 
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VEGETATION AND WETLANDS 








After mine operation. the majorty of the mine 
componerts would be revegstated A total of 
2.967 acres of vegetation would be removed of 
which 2.508 acres woud be revegstated and 
258 acres (235 acres in the pf and 24 acres of 
roads outside of the disturbance boundary) 
would not be revegetated An additions 
199 acres woud be lef undisturbed o have 
@ready been seeded and reciarned 
Otscussions regarding the reciamation plan. tree 
seeding planting program. polenta impacts to 
wetlands specees diversify impacts. ard 
noxious weed control program are the same as 
discussed in Section 'V 0 1. No Action 
Menatve 














impacts to wetland and non- wetland WUS 
would be the same as the Proposed Action. 
impacts to wetlands related to spring drawdown 
would be the sarne as described for the 
Proposed Action. 


V.0.4 Divided Dump Alternative 


The total acreage of vegetation and non wetland 
WUS that would be impacted under this 
aernative is Currently undetermined. as the 
agency may select one oO more of several 
ahernative waste rock dis 10sal areas Acres of 
vegetation to be removed within these areas 
and other mine components we presented in 
Table 'V-13. Potential locations for weste rock 
disposal the East Waste Rock Dump area 
inctude Areas A 81. and B82 (see Chapter Il. 
Map 1.3) Area A would remove approximately 
30 acres of coniferous forest vegetation Area 
B! would remove approximatety 240 acres of 
vegetation, of which 1176 acres is grassiand. 
93 6 acres is savannah ard 28 6 acres mixed 
stwub/grassiand vegetation Area B2 would 
remove approximately 270 acres of vegetation. 
cé which 1123 acres is grassiand, 1046 acres is 
savannah and 53! acres is mixed 

shrub /grassiand vegetation Development of 
the land bridge associated with the East Waste 
Rock Dump would remove 590 acres of 
vegetation which inctudes 40 | acres of 
Qrassian’d 148 acres of savannah and 

41 acres of mixed stwub/grassiand vegetation 
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Table Iv-14 


WUS Acreage impacted by Waste Rock Dump Arees Under the Divided Dump Alternative 














C1 Haul Road 


0.71 
005 





‘Disturbance from the land bridge (0.29 acre dump area, 0.11 acre access road) is considered 


temporary, as the structure would be removed following mine closure. 
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Table [V-15 


Acres of Vegetation Removed Within the 3:1 Slope Alternstive Disturbence Boundary 

















Vegetation Type 
Mixed Stiub/ Coniferous 
Mene Component Gressiend Sevennsh = =—s_-« Pastureiend Gressiang Forest Total 
East Waste Rock Oump 201.7 1028 166 542 5.7 36190 
West Waste Rock Dump 253 405 0 165 7.7 92.0 
Buttress Expansion 410 55.7 0 428 15 1410 
Tailings Area /Future Borrow Area 173 os 76.2 0 0 940 
Piarn Ste Avea 94 13.7 0 89 0 330 
Tots! 294.7 213.2 $28 126.4 14.9 741.6 
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1V.E.1 Wo Action ARternative 
WE1e jj Habmet Loss 


Three general impacts to widilile resources are 
occurring as a resuft of habat disturbance and 





1) direct loss or disturbance to forage, breeding 
areas, and thermal cover, 2) indirect impacts 
trom displacement of some animals from the 
mine area into adjacert hebRats. and 3) further 
of widille habitats from mining 
activities. Total surface disturbance at the end 
of the No Action Alternative wil be 
approximately 2.336 acres (see Chapter ii. 
Table fi-1). 





Generaly. disturbance of native habitats in the 
mine area has resulted in the direct loss of less 








habitat for bats. in addition to other nongame 
species such as passerine birds. amphibians. 
and repties Migratory birds heve been 
exposed to toxic waters associated with the 
mine Wildlife use of undisturbed habaats within 
the mine area has been limited by constant 
human activities associated with mine 
operations, inciuding a widiite hazing program 
implemented by GSM to minimize widiite 
exposure to toxic solutions in the tailings 
impoundments. 


Effects to knportant habRat inctude arwmnal 
displacement, increased competition. and 
exceedence of carrying capacities within the 
adjacent habitats in contrast to these gene =! 
» . “te to widiife resources, mule Geer have 


loss under the No Action Akernative These are 


habRusted to mining operations. and population 
levels have been increasing in the mine eres. 
Effects to muse Geer habitat inctude anna 
concentration. increased competition, and 
exceedences of carrying capacities within the 
mine perma boundaries, resuiting in haba 
degradation. For species other ‘nun mule deer. 
loss of habaat and effects to car‘ying capacities 
wil continue to occur under the Ho Action 
Atternative unti successtu reciarnation is 
achieved Oxplaced individusis may or may not 
be ats to establish terrtories in adjacent 
habRats, depen. ing on variables such as the 
species’ behavior, density. and individual hab&at 
requirements and avaiabity 


WE.1.b Weter Resource impects 


Water quality. and quantity-related impacts to 
area widilte species associated with the No 
Action Alternative are based on the hydrology 
analysis presented in Section 'V B. Water 
Resources As stated in Section IV B. the waste 
rock dump designs, retention berms. and 
surtace water diversion structures described in 
the Operating Permit (GSM 1995a) are expected 
to adequatety manage existing surtace water 
flows 


As a result of pil dewatering some springs 
could experience reduced flows or cease 
flowing on a long-term basis. potentially 
reducing available suriace water sources for 
widiite in the mine urea Reduced flow is 
unlikely or murwmnal at Sheep Rock and Beaver 
Springs and the unnamed spring in St Paul 
Guich. There is a slightly greater. but stil 




















flow reduction on the order of 28 percent was 
estimated for Steppan Spring (all other springs 
because water issuing trom the Steppan Spring 
is Characterizec @s having a naturally occurring 
low pH. the loss of this water source will not 
represent an inpact to wide in the area The 
Steppan Onginal Spring has less potential for 
reduced flow than the Steppan Spring but the 
water has a more neutral pH. therefore reduced 























flow could represent an impact on wide use of 
the epring The water quailty in the unnamed 
apring is uiknown, bul reduced flow coud 
impact ts ue by wide MlRigation 
Measure \-1 would adviress potential impacts 
to while associated wah reduced flows af ares 


springs. 


Cyanide levels in Talings impoundmert No. |! 
have ceen meitained below 50 pprn since the 
ground movement in 1Ge4. Cyanide levels in 

Tailings impoundmert No. 2 in March 1988 

were 238 ppm Cyenide leve's in the talings 

impoundments wil remain constant unti Talings 
impoundment No | is decommissioned and the 
new INCO cyenide destruction system 
reduces concertrations in Tailings 
impounument No. 2 to levels considered sate 
for widiile (expected by mid-1998) Cyanide 
concentrations of 25 to 50 ppm or less would 
be required to mirwnize widife morta'ties 

(USFWS 1991). the cyanide destruction system 
is expected to reduce levels to below 30 ppm. 































Measures in Section i B 1b. Existing 
Reciamation Plan. wil remain in place and 
further minimize the possibsRy of widilte 
exposure to the talings impoundments until 
cyanide levels are reduced § in addition. the 
fence around the seepage collection pond 
Ustow the ore stockpile erea wl prevert deer 
from entering the pond eres “here the slick 
pond liner could pose a hazard 


Following completion of pk excevetion. « 
shallow lake of poor quailty water is expected to 
form at the bottom of the mine pa This lake 
w® form over a period of severs! years. and wil 
reach an equilibrium size of | to 4 acres 





Watertow and bets mey be eftracted to the pa 
lake a8 8 potential weter supply oO foraging 
area. end could come into contact wih the poor 
Quality weter The potertial for this would 
increase # the lake supports benthic insects. 
which arwnats such as bets might feed on The 
lake coud # efficient nusrerts are evelatie 
suppor primary producers end subsequertly 
primary consumers such es berihic insects 
(eg. Chwronormids) This ls consiiered urvikety 
however due to the anticipated poor quailty of 





the pt water. Crevices in the pl walls also 
maght provide app-opriste nabRat for bat 
roosting, turther at!racting them to the area. 
Mitigation Measure WF! addressees the impacts 
of bat and evien foraging over pl water Other 
erwnais may be eftracted to the shallow pil iske 
However, given the distance to the water, the 
exctusion measures. and the evellabilty of 
nearby weter resources (Bouider and Jeflerson 
Rivers). 8 is highty urdikety that large memmais 
wl trequert the lake No wetland or riparian 
hebRat areas occu within the pf disturbance 
ores 



















No widille impacts are expected to occu as & 
ree of sludge disposal from the permenert 
water treatment plart (io be constructed 
toliowing mine closure). As described in GSM's 
revised sludge disposal plan (see Appendix C). 
active sludge disposal cells wil be surrounded 
by wide cortral fences (at least 8 feet high) to 
prevent large mammals trom gaining access to 
the sludge celis Water reciaim ponds wil be 
covered with netting to prevent birds from 
accessing water in the ponds Ai least two cells 
wil be active at any time to allow studge 
diaposal in one cell whe the upper lif in the 
second cel is diskad. dried out. or compacted 
This process is expected to prevert 
revegetation trom occurring in the disposal 
area As discussed in the risk assessment 
conducted for the proposed studige disposal 
systern (see Appendix O) the access 
restrictions and leck of vegsiation wi preverd 
the formation of a complete exposure pathwey 
Therefore the studge treatrnent cells wi not 
represent an adverse impact to widille This 
impact analysis is dependent upon meintenence 
of the proposed faciities and instiutions! 
controls. including while fencing weter 
collection studge disking end capping st 
Closure if these cortro’ systerns were to tel. 
the potential for impacts to wide could 

ww rease 


WE.1e Long Term impacts 


At the end of mine reciamation under the No 
Action Ahernative 2.128 disturbed ecres wi be 
revegetated Successts revege ation «fh 
ahernative forage and cover sources wi 
mirwnize the longterm impacts to while 

































resources. However, Giversity of plant species 
w@ be greatly reduced in reciained plart 

CorvrusWiies. represerting 8 reduced diversity 
of while habitats in addition because of the 
loss of woody species. the reciamation of this 














of the area wit likely increase Watertow 
occurrence in \e mine area and the associsted 
mpects of poten ‘a contact wih contaminated 
water sources such as the tadings 
impoundmerts wil decrease as these water 
sources are elunineted However the pit lake 
wi remain. and the potential impacts noted in 
Section 'V E 1 b above wil continue 








these water sources. implemertation of the 
Water Management Plan presented in Appendix 
A arc the measures described in Maigation 
Measure W-4 wil murwnize potential long-term 
ARO inpacts to fishery resources in the 
Jefierson River and to area springs § Mizigation 
Meesures W-' and W-5 address the potertial 
impacts to spring water quailty and quantity 
Caused by waste rock dump ARD and the 
groundwater capture systern 


Spring flow reductions due to pl dewatering 
may be greater over the long-term than the 
reductions estimated to occur during mine 
operations. due to delayed equilibration of 
groundwater levels this represerts a potential 
long-term enpect to wikdife species Utdizing 
surtace water resources in the mine area The 
extert of these impacts depends on the actual 
amount of water quantity reductions that occur 
The enpacts of reduced spring flows are 
addressed in Mitigation Measure W.1 


'V.E.2 Proposed Action Alternative 
WE2¢@ Habitat Loss 


The Proposed Action Alternative would result in 
the loss of an additional 627 acres of previously 
undisturbed habitat. creating both direct and 
indirect npacts to widille resources and thew 
nabaats Direct effects. including arwnal 
Omplacement. increased competition. and 
nabtat fragmentation woud occur as described 
tor the No Action Alternative Dut over a larger 
pect area. and for a longer duration Effects 
would continue lor approximately 10 years 
tallowing completion of the intern Dump Pian 


The hunting terrtones of raptors and 
mammatan predators would be reduced by the 
amount of disturbance to native hab&ats 
ass0Ccisied wih the mune area expansion likely 
aflecting smal numbers of local predators (eg 
coyote badger bobcat) Because sutatie 
habtat tor these species exists adjacent to the 
rune area and because Mos! predators are 
wide-ranging € is not likey that the loss of 
hunting range and assoomied prey bese 
resulting from the Proposed Action would result 
wn long ten. population effects 
































No major issues relative to ares game species 
were Wereiied for the Proposed Action 
Aherrative indidusts would be expected to 
move ouf of the mine ares Guring operation to 
adjecert habitats However dus to the limied 
use of the habaats in and aruurW the mine area. 
tow game species would be directly o indirectly 

















were active in addition to the Grect impact to 
tts known nest site. the Proposed Action 
ARernatve WOU restric! any ragtor nesting ard 
foraging in and nea the mine eres Guring the 
ite of the project. potentia®y reeuiting in 

shor term hebRat loss for breeding ard 
foraging raptors Mligation Measure WF .3 
addresses impacts to raptor nesting hebast (see 
Section (VP 5) Based on GSM's commited 
measures. the loss of nesting habRat aso we +2 
be pertia®y offset by construction of the raptor 
Cavities and ledges in the pa highwall as 
Gescribed under Widiile Hebtat Enhencemert 
in Section 1B 1b. Existing Rectamation Plan 


No “ew power line--eated impacts ‘o raptor 
species woud result from the Proposed Action 
The potential for avien line strikes and 
@ectrocution would be the same as the current 
level since NO new lines wousd be constructed 
(see Section ' B 2 a Proposed Mining 
Operations) 


Anse wicile issue is the impact to breeding 
song brs inctuding neotropica mugrarts. trom 
habtat siteration or destruction This issue is 
OMen emphasized relative to passernes as 
natural bird surveys annually record dectining 
songoird populations (see Section WE 1d 
Uptard Game Birds and Other Land Birds) The 
articipated loss of the 274 acres of undisturbed 
Qrassiand habtal woud reduce the amour of 
potential nesting Nabiat tor ground nesting 
birds and those that typically nest in low shwube 
Ths anticipated hab&al loss would not be 
considered signficart to efther resmert or 
rrugratory evien populations because nether of 
these hebfal types are wnfed in extert wth 
the project region However the timing of 
vegetation and sof removal would heve varying 
effects on the area Shroud the habitat remove 
occur during the incubation and broad rearing 
pertiad (approminatety May | trough July 31) 
not orty loss of habRat bul loss of the years 
reproductive potential would ocow «Sof and 
vegetation removal outeme of thie fine penod 
would orty result " loss of habRat «The lose of 
20" breeding beds nestlings oF eggs of 
mugratory bids wousd be 8 victation of the 
Migratory Bird Treaty Act Mitigation 
Measure WF 4 actresses these potential 
wrpacts 
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The peak work force is expected to remain 








expected to change trom curert levels for the 
Propose: Action. 


WE2D Water Resource impacts 


Water quaify. ard quartiy-eisted impacts to 
even wile species associated wih the 
Proposed Action Atternative are based on the 
hydrology enatysie preserted in Section 'v 8B 
Water Resources The types of impacts 
erticipsted would be sine to those described 
for the No Action Aflernative 


















WED the expansion of the East Waste Rock 





as ares Any increased sedrnertation in thve 
ephemera drameage would nol be expected to 
inpact fieh in th BSouider River because 
Corvow Cree? draw Wto pasturdiand on the 
east site of bayreny 88. ard 6 rtercepted by 
an Wrigation carat no flow to the Bousder River 
hes ever been documented trom Conrow Crest 
increased chenneiization in Cornvow Creek coud 
potertia®y ynpect treneportation corridors for 
epecies such as muse dee This cout effect 
ewra) movenent pafierns the eres tas fis 
nol expected to be 6 sigWicet empact 
Potertia’ erosion enpacts in Corvem Crest are 
addressed i Maigstion Meseure W ) 


wnpects to while trom the tafings 
mpOUTO™Merts wd generaty be as described 
tor the No Action Aternatve The existing 
white harng wr Monto prayer flexing 
oo exchsion measures arc the 
(SO, system tor cyanate destruction 
woud mirwnize the potertia tor wife 






















expose a the tafings rmpoundmerts §=The 
hazing program would continue ural the tailings 
enpournonerts ere dewatered There would be 
MO enpacts trom the sudge Giapoes! sysien. as 
Geescribed for the No Action Aternative 


PR water quailty would nol be expected to 
change under the Proposed Action. The 
polertia’ enpacts to wide would be the same 
88 Gescribed for the No Action Ailernative (see 
Section 'VE 1a) However. the expected 
equéinum eurtace ares of the pil take would be 
much larger (a maximum of approximatety 

37 6 acres). increasing the ikelinood of widile 
use of the area. =Monfort.9 and hazing efforts 
may be necessary at the pa following mine 
Operations in order to prevent bat and evien 
foraging over the pa water and to prevent 
watertow trom landing on the pa lake 
\adigein.” Measure WF | addresses these 
pects 


There 6 gret’e potential tor reduced flows in 
ares springs under the Proposed Action than 
under the No Action Atternative Gue to 
increased pl drawdown (discussed in 

Section 'V B Water Resources) Beaver ard 
Sheep Rock Springs and the unnamed spring in 
St Pau Guich are the lens! likely to experience 
reduced fows Flows may be reduced at 
Rattesnake and Bunkhouse Springs bul they 
are riety to Lease flowing Steppan end 
Steppen Onging Springs are limety to 
experience reduced flows As 8 worst case 
scenero the Steppen and Sieppen Ong! 
Springs woud cease flowing As described tor 
the No Action Aiternatve due lo the naturaiy 
ect wale quality in Steppen Spring reduced 
flow af thws spring would not be consmered an 
@)~ se lNpact on widifte Reduced flows a 
Ft aprings Could adversely aflect wide 
Maigation Measure W | addresses these 
moects 


WE2Cc Hazardous Materiats Spi 
impects 


The probably of @ release of hazardous 
materials (eg Giese tue sadien Mydroxie 
adhe cyanate) IO @ tensive receptor slong 
the Waneporiation rote 6 discussed i Getal in 
Section 'V K Hazardous Matera’ and Wa tes 



















































As preserted. he probably of s diese tus! spd 
was calculated to be <0! spl during the 
10-year project operation under the Proposed 
Action (see Gection 'V.K.2). The level of impact 
from a hazardous spl or release to wide 
resources would depend on the size of the spe. 
tne of year. physical characteristics of the site. 
Clesrtup end cortru techniques and 
susceptibday of the dominern oO importara 
terrestrial or oquatic orgariems The short. and 
longterm effects to an squatic system woutd 
depend on the amourt of materia spilled the 
buflering capacity of the water. sols. and 
associsied vegetation and the recharge or 
Gition of the system impacts trom a 
hazardous materiais spl coukd range trom 
temporary loss of vegetation to the widespread 
loss of nparian hab&at and the orgarwemns that 
are associated wth t Sate remediation woud 
be important in keeping adverse impacts 
shor term and re-estabistung the riparian 
system Ephemera or interment dramages 
woud not be as sensitive to a release as 
perenrua! systems The extert thal upland 
areas COusd be aflected would depend primarty 
an the sp@ response and Cleanup pian (see 
mitigation measures in Section [Vv P11. 
Hazardous Matenais and Wastes) 


WE2¢ Lang Term impacts 


Under the Proposed Action. 2 705 acres woud 
be revegetated The effects of revegetation on 
ths longterm munwn zation of enpacts to wiiide 
would be as discu"sed tor the No Action 
Athernative (see Section (VE 1c) However. 
reclamation and the associated benefits to 
wiiite resources under the Proposed Action 
would occur On a slower schedule than uruder 
the No Action Ahternative (see Chapter 
Table 04 and Table 1-13) in artdtion negative 
eMects such a8 reduced diverst , of plant 
apecies and increased Noulous wee) rwaror 
would be greater urvier the Proposed Action 
QGue to the larger disturbance area 


The long term ienpacts # ARD on groundwater 
Qualty ard ts effects on aquatic ite rm the 
Jeterson Paver and water quality im area springs 
wound be sirniar to the enpacts Gescribed | « 
the No Action Atternative (see Gection [Vv E 1 c) 
The potential impacts to spring flows trom the 















































proposed goundwaler capture sysiern sso 
would be a8 described for the No Action 
Ahernatwe The longterm impacts of pa 
Cewaterng on spring flows and therelore to 
while sizing these surtace water resources. 
are expecied to be sigyay geste than bul 
seniay to the longterm enpacts associsied wih 
the No Action Allernative Gus to the slighty 
lower p= water surface @evation impe’: to 
spring flow qualify and quartity are addressed 
i Maigation Measures W.' and W4 


VES Return Diversion Aternstive 


impacts 'o widife and fisheries resources under 
tvs 4. tive would be similiar to those 
ertiies tor the Proposed Action This 
M@ernative would res in the loss of an 
addtiona | 8 acres of tree ard 

stvubD dominated habaat and 0 7 acre of mixed 
Strub grassiand habitat as Compared to the 
Proposed Action The potential rmpacts trom 
increased sedimentation o erosion m Co vow 
Creek woud be etrrinated 


VE4 Divided Dump Alternative 


impacts to widife and fishener resources under 
ths afernative would be sirniar to those 
Wertiied tor the Proposed Action. except that 
lew ‘otal area of previously undisturbed habitat 
would be disturbed The actual areas disturbed 
would depend on the waste rock Gump areas 
selected (see Map 3) Under the minwmnun 
Oeturbance scenano approximately 22?) acres 
less woud be disturbed under the myv.cirnumn 
Gusturbance scenano approumatety 77 acres 
less would be disturbed than under the 
Proposed Action Maitairwng the Sheep Rock 
Crees Grainage in place would benefit terrestrial 
species that use the Oraimage as a north south 
movement corrkdor 


VES 31 Slope Alternative 
































impacts to white and fishenes resources uniter 
ttws afernatve would be svar to those 
Gertiied for the Proposed Action wih an 
addtional ''4 acres of previously unceturbed 
habitat affected ‘he shallower slopes 

ASSOC Red wth (us alernative woud ress in 


























Gage, rovensed torage production (see 
Section W C. Sols and Rectamaiiory 


The No Pt Pond Afternaiive was torvutated 
prenarty to address potent enpacts to ude 
eapectay watertow! ard raptors. Gal could 
ren wom fe ponding of poor quily wale 1 
te ph The eiuinaiion of Ge pf pond would 
Gieverate He poterGis adverse wnpacts to beds 
ard eval marrevrats Wor cortact wih the pa 
water. Other impacts to while and Gshertes 
resources under Cts ahernative would be he 
eame es tose Werdiied to: the Propoesd 
Action 



























WET Partiel Gack Aternsive 


wnpacts to wédile ar Siehertes rescusces wie 
Ous Gerabe wkd be Fe sare os Suse 
Gerdited to: fe Propoesd Acton wah the 
exception fal fhe poleris epoeve of beds 
ard onal manerais to Ge pi wale would be 
G@eraraied od 735 acres OC addlloras wtdille 


habast woutd be revegstaied 
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WS THREATENED, ENDANGERED, 
AMD CAMDIDATE SPECIES 


The enpect esessemert ty earate abies 
epectes tocusss on poterti) cfiects to Ow 
epectss Werdiied » Cugte © Sector BF 
epghcatie prays!’ comporwrts ere Gacassd 
where necessary toy eae? epectss eurews 
The onpact erutyels essoctsied ui aula 
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THREATENED, ENDANGERED, AND CANDIDATE SPECIES 





impoundments. Therefore, impacts to the 
trumpeter swan and other waterfowl and 
shorebird species will be minimized in the 
tailings area through completion of currently 
permitted mining operations and subsequent 
reclamation. However, formation of the pit 
pond lake following mine closure represents a 
potential impact to trumpeter swans and 
sensitive bat specizs that may come into 
contact with the poor quality water in the pit. 
Mitigation Measure WF-1 addzesses this 
potential impact. 


Suitable habitat for the bull trout and Ute 
ladies’-tresses does not occur in the currently 
permitted mine area. Therefore, no impacts to 
these species have occurred, and would not 
occur through reclamation of the mine area. 


iV.F.2 Proposed Action Alternative 


impacts to threatened, endangered, and other 
sensitive species would be the sammie as those 
described for wildlife resources in 

Section IV.E.2. Overall the anticipated impacts 
to sensitive species under the Proposed Action 
would generally be the same as those described 
for the No Action Alternative in Section IV.F.1, 
except that an additional 627 acres of previously 
undisturbed habitat would be affected, 


underground openings would be either directly 
(e.g., removal or closure) or indirectly (e.9., 
blasting) disturbed by mining-related activities, 
the BLM would be notified, and an inspection or 
survey for bats would be conducted prior to the 
proposed disturbances. Formation of the pit 
lake under this alternative represents c potential 
impact to sensitive dat species and trumpeter 
swans that may come into contact with the poor 
Quality pit water. This 's described in 


Section IV.E, Wildlife ar-d Fisheries Resources. 
Mitigation Measure WF-1 addresses these 
impacts. 


IV.F.3 Return Diversion Alternative 


Impacts to sensitive species would be the same 
as those described for the Proposed Action. 


IV.F.4 Divided Dump Alternative 


impacts to sensitive species would be the same 
as those described for the Proposed Action, 
except that less total area oj previously 
undisturbed habitat would be disturbed. The 
actual areas disturbed would depemd on the 
waste rock dump areas selected (see Map Ii-3). 
Under the minimum disturbance scenario, 
approximately 220 acres less would be 
disturbed; under the maximum disturbance 
scenario, approximately 27 acres less would be 
disturbed than under the Proposed Action. One 
deep, open mine shaft in the western portion of 
Section 30 would be directly affected by 
construction of Area C1, potentially impacting 
sensitive bat species (see Mitigation 

Measure WF-2). 


IV.F.5 3:1 Slope Alternative 


Impacts to sensitive species would be the same 
as those described for the Proposed Action, 
with an additional 114 acres of previously 
undisturbed habitat would be disturbed, 
representing an incremental impact to the 
amount of available habitat in the mine area. 


IV.F.6 No Pit Pond Alternative 


Impacts to sensitive species would be the same 
as those identified for the Proposed Action, 
except that the potential for contact with poor 
Quality water in the pit by sensitive species 
would be removed. 


IV.F.7 Partial Backfill Alternative 


Impacts to sensitive species would be the same 
as those identified for the Proposed Action, 
except that the potential for contact with) puor 
Quality water in the pit by sensitive species 
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AIR QUALITY 





IV.G AIR QUALITY 
1V.G.1 No Action Alternative 


Air quality monitoring of particulate matter has 
been conducted at the Golden Sunlight Mine 
since the early 1980s. Particulate monitoring by 
high volume sampler is conducted at two sites 
within the mine property, one upwind of the 
project site and one downwind (based on 
prevailing westerly winds). Monitoring over this 
period has indicated that the Golden Sunlight 
Mine is in compliance with the national and 
state of Montana Ambient Air Quality Standards. 


As part of the reclamation process, revegetation 
will be performed. Until vegetation becomes 
established, fugitive dust will affect iccal air 
quality. Specifically, earth-moving activities will 
Create particulate emissions as soil is moved 
and dumped on the areas to be reclaimed. 
Wind erosion can be problematic, as the area 
receives less than 13 inches of precipitation per 
year, and high winds can pick up particulate 
matter from loose, bare soil. However, 
measures currently being employed at Golden 
Sunlight Mine (including Coherex applied to the 
tailings impoundments) are expected to control 
these emissions (see Section IlI.G.2). Under the 
No Action Alternative, no further surface 
disturbance will occur, and fugitive emissions 
are not expected to exceed existing emission 
levels. Therefore, no further impacts to the 
airshed are expected to occur under this 

alte: ‘ive. Cessation of all mining and 
reclamation activities associated with the 
Golden Sunlight Mine will return particulate 
emissions to background levels. 


IV.G.2 Proposed Action Alternative 
Air quality within the region would be nominailty 


over particulate emissions would not come from 
an increase in emission rates, but rather from 
emissions continuing over a longer duration of 
time. Also, expansion of the current facility 
under the Proposed Action would involve a 
larger surface disturbance than if no action were 
taken. This would increase the fugitive 
particulate emissions during the time of 
expansion, and would add to the size of the 
reclamation effort. The reclamation of the mine 
would involve storage of greater amounts of 
soil, which would need to be deposited over a 
greater area. Until revegetation is 
accomplished, these areas would be susceptible 
to wind erosion. However, once vegetation is 
established, erosion of surface soil should be 
minimal. Overall, the impact to the airshed from 
the Proposed Action would be temporary, and 
no significant long-term impacts would be 
expected. 


Construction activities that may affect the 
regional air quality include earth moving, 
blasting, and hauling. During construction, 
emissions from vehicle exhaust would be 
generated, but are not expected to impact the 
regional air quality. Particulate emission levels 
would increase with construction, but would be 
transitory, lasting only as long as construction is 
occurring. Mine operation activities would 
include blasting, hauling, crushing, and material 
processing. The primary pollutant of concern 
would again be particulate matter. Other 
pollutants such as NO., CO, and SO, from 
exhaust emissions of mobile sources also would 
be generated, yet their impacts would be 
minimal on the overall ambient air quality. 


Under GSM's Air Quality Permit (# 1689-04) 
dated June 11, 1993, all phases of mine 
operation are examined and environmental 
protection measures have been clearly identified 
by which air emissions are to be minimized. 
Measures such as limiting fall distances for 
topsoil, overburden, ore and waste removal, 
transfer and dumping, drilling with skirting and 
water sprays, and stabilizing topsoil stockpiles 
and disturbed or exposed areas w"-) chemicals, 
muich or revegetation, and many others, are ail 
incorporated into the operating permit and serve 
to help mitigate the point, area, and fugitive air 
emissions for the mining activities (GSM 1995a). 
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Mitigation of fugitive dust emissions from haul 
roads and access roads would be 
accomplished through water spray, and water 
spray with dust suppressants. These 
suppressants act to adhers smaller dust 
particies into larger, heavier conglomerates, 
which are less prone to becone airborne. 
Temporary revegetation of soll stockpiles would 
alleviate particulate emissions from these 
sources, especially from wind erosion. Fugitives 
from the tailings impoundments would be 
controlled by application of Coherex, as 
described in Chapter Ill, Section 11.G 2, Air 
Quality. 


IV.G.3 Return Diversion Alternative 


impacts to air quality would be the same as 
those described for the Proposed Action. 


IV.G.4 Divided Dump Alternative 


The Divided East Waste Rock Dump Alternative 
would yield a slightly greater impact to the air 
quality of the region than the Proposed Action. 
The increased distance that waste material must 
be hauled due to the more outlying locations of 


from air blowing over the waste material as it is 
transported. Construction and the eventual 
destruction of the land bridge also would 
slightly increase short-term impacts of fugitive 
particulate emissions through earth-moving 
activities. However, emissions would not be 
expected to exceed state or federal standards. 


IV.G.5 3:1 Slope Alternative 


Under this alternative, air quality impacts would 
be slightly greater than under the Proposed 
Action, due to the increase in surface area 
affected, and the subsequent increase in soil 
needed for reclamation. With a greater surface 
area affected, wind erosion potential would be 
elevated. However, it is not expected that state 


and federal air quality standards would be 
exceeded. 


1V.G.6 No Pit Pond Alternative 


Air qualit, impacts would be the same under 
this alternative as under the Proposed Action, 
except that emissions associated with pumping 
water from the pit could be greater. Depending 
on the type of power used to pump water from 
the pit, air impacts could range from no 
significant impact #f an electric purnp is used to 
a minimal impact if an internal combustion 
engine powers the pump. impacts from an 
internal combustion powered pump would 
involve NO,, CO, and potentially SO, impacts 
from keeping the pit pumped dry also could 


would be transported from the E ust and West 
Waste Rock Dump to the pit in order to partially 
backfill the pit. This would essentially double 
the fugitive emissions associated with the 
transport of material, as compared to the 
Proposed Action. Also, increased fugitive 
emissions would occur, as material is dumped 
and worked into the pi. However, it is not 
expected that federal or state standards would 
be exceeded. 














CHAPTER IV GEOLOGY, MINERALS, AND PALEONTOLOGY 

IvV.H LAND USES AND PLANS V.H.2.2 Mine Development/Operation 
Table ll-11 shows the acreage and ownership of 

1V.H.1 No Action Alternative suttace land tn the porelt boundary and 
disturbance area of the mine under the 


Under the No Action Alternative, additional 
disturbance to lands within the project area will 
not occur. Access to the project area will be 


preserved, and the existing land uses will be 
maintained. Grazing will continue as it is 


or 1998, and reclamation activities will proceed 
as per the schedule listed in Table l!-6. Project 
area disturbed lands will eventually be returned 
to their pre-mining land uses, as described in 
Section IV.H.2.b, Mine Ciosure/Reciamation, for 
the Proposed Action Alternative below. 


IV.H.2 Proposed Action Alternative 


Potential land use impacts for the Proposod 
Action include both direct and indirect impacts. 
Direct impacts may include the termination or 
modification of existing land uses or access 
routes in the study area. Indirect impacts may 
result in altered land use patterns or access to 
areas adjacent to or within proximity of the 
Proposed Action. impacts were evaluated for 
characteristics such as duration, quantity, and 
quality. The following criteria were used to 
determine impacts of the Proposed Action on 
land use: 1) impacts to state school trust 
surface and subsurface land; 2) potential 
conflicts with existing land use plans (e.g, 
Headwaters Resource Area RMP, Jeflerson 





Proposed Action. The Proposed Action would 
involve a 1,054-acre expansion of the mine 
permit boundary, including 631 acres of GSM 
land, 323 acres of BLM-administered land, and 
100 acres of state school trust land. The total 
area within the permit boundary would then be 
6,125 acres. The disturbance area would 
expand by 627 acres, including 517 acres of 
GSM land, 75 acres of BLM-administered land, 
and 35 acres of state school trust land. The 
total disturbance area would then be 

2.964 acres. For safety and security reasons, 
public access to the active mining and 
processing areas would be restricted during the 
life of the Proposed Action. Other uses of the 
disturbed land would be precluded for the life of 


the project 


Disturbance occurring on state school trust 
surface land under the Proposed Action would 
include 3 acres for the Sheep Rock Creek 
diversion, 8 acres for a soll stockpile, and 

24 acres for a buffer area, all of which would be 
non-acid producing and non-permanent types of 
disturbance associated with the East Waste 
Rock Dump in Section 16. Use of and access 
to state school trust mineral estate located 
below the disturbance area also would be 
precluded during the life of the mine. 
Disturbance occurring above state school trust 
subsurface lands (mineral estate) under the 
Proposed Action is shown in Table li-12. This 
disturbance would include a total of 718 acres, 
including 417 acres of sulfide-covered 
disturbance, and 301 acres of non-sulfide 
covered disturbance. This represents a 
361-acre increase in disturbance occurring 
above state school trust subsurface lands over 
the existing disturbance. Portions of this 
mineral estate would be leased by GSM for 
mineral extraction. The MONRC would require 
GSM to obtain a land use license and/or a 
special use lease for other disturbance above 
state subsurface lands, depending on the type 
of disturbance. For permanent disturbances, 
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condemnation work, compensation, and/or a 
land exchange would be required. 


The Proposed Action is consistent with policies 
of the BLM’s Headwaters Resource Area RMP, 
which designates all public land as open to 
mineral entry and development. Proposed 


carried out in such a way that does not 


adversely impact surrounding properties and 
that minimizes impacts to natural resources. 


Transportation and access routes would not be 
affected by the Proposed Action. All current 
access routes would remain open. 
Transportation use on the roadways would be 
unchanged by the proposed project. Mine 
activity is expected to continue at the current 
rate and traffic levels on mine roadways would, 
therefore, remain approximately the same. 
Access to public lancts in the new disturbance 
areas and within the mine permit boundary 
would be restricted for mine operation and 


public safety 


The Proposed Action would impact one 
right-of-way in the project area. The microwave 
power line would be displaced by the East 
Waste Rock Du:np and buttress. A new 
right-of-way would be issued to reroute the 
power line to a location outside of the proposed 
disturbed areas (Seybert 1996). No other new 
rights-of-way would be required for the 
proposed project. 


The Proposed Action would impact grazing on 
lands in the project area. The mine permit 
boundary would expand to include an estimated 
additional 430 acres of the Bull Mountain 
Allotment and 555 acres of the Hill and 
Wilkerson Allotment. The permit boundary 
would not be fenced, and grazing would be 
allowed to continue in many areas not disturbed 
by mining activity. Other areas would be 
restricted from grazing use due to proximity to 
mine facilities. No new acres in the Bull 
Mountain Allotment would be disturbed under 


the Proposed Action. Approximately 350 to 


400 acres of the Hill and Wilkerson Allotment 
would be disturbed or restricted from grazing 
use; this includes 60 acres of state school trust 
land and 70 acres of BLM-administered land. 
The grazing loss would include 18 AUMs on the 
State trust land and 10 AUMs on the 
BLM-administered land. The stocking rate for 
the private land portions of the allotment are 
determined by the private property owners and 
leaseholders. The area on the east side of the 
mine, including federal, state, and private lands, 
is grazed by a herd of 400 cuftle belonging to 
one leasehoider/property owner. Because the 
area is used only for a short period of time in 
early spring before the cattle are movcJ to large 
pastures available in other areas, it is expected 
that the loss of grazing acres would not affect 
the size of the herd; however, i would reduce 
ee 


The Proposed Action would disturb portions of 
range improvements in the project area. The 
Sheep Rock pipeline and troughs in the Hill and 
Wilkerson Allotment would be displaced by the 
East Waste Rock Dump. GSM would either 
reroute the pipe through the proposed Sneep 
Rock Creek diversion channel or would drill 
additional wells for range use (Seybert 1996). 


The Proposed Action would have little or no 
effect on recreation use in the area. No parks, 
Ceveloped recreation areas, wilderness areas, or 
protected natural areas would be impacted, 
dispersed recreational use in the project vicinity 
is light. No recreation users are expected to be 
displaced from the area of the proposed permit 
boundary expansion; the existing Golden 
Sunlight Mine has most likely already caused 
recreationists to use other lands. No access 
routes to recreation areas pass through the 
mine property or would be restricted by mining 
activity. A slight impact may occur to some 
dispersed recreational activities in the region, 
such as fishing, hunting, and hiking, due to 
visual disturbance within the project viewshed 
(see Section IV.1.2.a, Visual Resources under the 
Proposed Action Alternative). However, these 
impacts are expected tu be minimal. 
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W.H.2.b Mine Ciosure/Reclamaton 


The Closure, abandonment, and reciarnation of 
the Proposed Action would eventually return 
public (lederal and state) lands to thew 
pre-mining land uses as rangeland. wikite 
habitat, and dispersed recreation All surface 
disturbances within the permit boundary would 
undergo some form of reciarnation activities All 
areas, except portions of the mine pl and roads 
outside the disturbance boundary, would be 


revegetated Pre-mining uses would be 
restricted until suficierd revegetation has 














Public access would be restored to the area 
following reclamation, except for the pit, which 
would be fenced ar” vermed, with warning 
signs posted for 5. «ic safety. 


Access to and use of the mineral estate on 
portions of the disturbed areas would be 
preciuded indefinitely under the Proposed 
Action. In areas where substantial arnounts of 
waste rock cr other permanent structures are 
placed, the mineral estate would effectively 
become inaccessible. This is an important issue 
for state-owned mincral estate, which is 
managed for the school trust. Waste rock 
dump disturbance occurring above state school 
trust subsurface lands would increase by 

361 acres under the Proposed Action, for a total 
of 718 acres (see Table I-12). 


IV.H.3 Return Diversion Alternative 


The impacts to la.:d use for this alternative 
would be the same as those described for the 
Proposed Action, except that an additional 
2.5 acres of GSM land would be disturbed by 
the diversion channel just south of the East 
Waste Rock Dump. This alternative also 
provides ithe option of rerouting the displaced 
Sheep Rock water pipeline in the Hil and 
Wilkerson grazing allotment through the 
diversion channel for Sheep Rock Creek to 
maintain a water source for range use. 


1V.H.4 Divided Dump Alternative 


Under ttus allernative. the disturbance area of 
rune taciities would depend on which areas are 
utilized for waste rock disposal (see Map f.3) 
Not af of the areas Gisplayed would need to be 
Utilized to provide adequate waste rock Gump 
capacty The agency would select a 
combination of one or more of the areas in 
whole or in part Table ll-15 shows the acreage 
of new and total suriace disturbance of each of 
the potential waste rock dump facilities under 
the Divided Durnp Afternative Table il-16 
provides the total disturbance area aru surface 
ownership of mine taciities under a minirnmum 
and maximum disturbance scenario The 
minimum disturbance scenario would involve 
utilization of Area C2 for waste rock disposal. 
New surtace disturbance would encompass 
407 acres (268 acres of GSM or other private 
land, and 139 acres of BLM.administered land). 
for a total of 2.743 acres of disturbance for mine 
taciities The maxirnum disturbance scenario 
would involve utilization of the land bridge and 
Areas A and 82 for waste rock disposal. New 
surtace disturbance would encompass 

600 acres (551 acres of GSM land and 49 acres 
of BLM-administered land) for a total of 

2.936 acres of disturbance for mine taciiities. 
Facilities in the East Waste Rock Ournp area are 
located predominantly on GSM land, except for 
the land bridge, which occupies mostly 
BLM-administered land. and Area B81, which 
occurs on 153 acres of state school trust land. 
Faciities in the West Waste Rock Ournp area 
are located predominantly on BLM administered 
land, except for Area C1, which occupies a 
small portion of GSM land and 73 ac-«s of state 
school trust land. The permit boundary would 
need to be expanded beyond the area for the 
Proposed Action # Areas 81, 82, C1, or C2 are 
selected 


Disturbance occurring above state schoo! trust 
subsurface lands (mineral estate) is shown in 
Chapter li, Table 1-17. Under the minimum 
Gisturbance scenario, 448 acres of disturbance 
would occur above state school trust 
subsurtace lands. Under the maximum 
Gisturbence scenario, 726 acres of disturbance 
would occur above state school trust 
subsurface lands. A breakdown of disturbance 




















for each aternative weste rock eres is provided 
in the table. Avea C2 would not impact state 
schow trust mineral estate Area C! woutd 
impet 73 acres of state schoo trust mineral 
estate, Area 8! would impact 233 acres. Area 
B82 would impact 288 acres. and the lard bridge 
woutd impact 10 acres (portions of these are 
buffer areas and woud not be permanert 
Gisturbances) Condemnation driling and 
analysis of the state schoo trust mineral estate 
would be required where permanert structures 
are placed. ¥ Areas 81 or B2 are utilized, the 
MONRC would likely require compensation for 
the state schoo! trust limestone resource in 
these areas. # Areas 81 or Ci are ullized, the 
state may require a land exchange. due to the 
placement of permanent structures on state 
schoo! trust surface land as well as mineral 
estate located in Sections 16 and 36. 


respectively 


Grazing allotments would be impacted by the 
Divided Durnp Alternative. depending on which 
areas are selected for waste rock disposal 
Area C2 would disturb approximately 135 
additional acres of BLM-administered land in the 
Bull Mountain Allotment, for a loss of 17 AUMs 
Area C! would disturb approximately 

55 additional acres of BLM-administered land in 
the Bull Mountain Allotment. for a loss of 

7 AUMs. in addition, 73 acres of state schoo 
trust land in Section 36 would be disturbed by 
Area C'. for a loss of 12 AUMs., and 
approximately GO acres of BLM administered 
land in Section 31 would be disturbed. for a 
loss of 8 AUMs on a grazing allotment for 
horses. The C1 hau road is located outside of 
the allotrnent and would not disturb any 
additional alictrnert areas |> the Hil and 
Wilkerson Allotment. Area 81 would disturh 
240 additional acres. Area B2 woud disturb 
270 additional acres. Area A would disturb 

3 additional acres. and the land bridge would 
disturb 59 additional acres These areas are 
primarty GSM-owned. except for portions of 
Area B! and the land bridge Area 8! would 
Gturh 153 acres of state trust land in Section 
16, for a loss of approximately 31 AUMs The 
land ridge would disturb 49 acres of 
BLM.administered land and wouic probably 


prectude grazing 'n the entire 70-ecre 
BLM.administered section in the allotment for a 





toss of 10 AUMs Disturbance of other lands 
wth the H® and Wilkerson Alotmert woud 
reduce thc amourt of early spring pasture 
avelatie, bul would not affect the size of the 
herd (as described for the Proposed Action 
Anernetive in Section [V 1.2) WE construction 
of the land bridge under thus allernative. the 
Sheep Rock pipeline could be rerouted through 
the culvert or Grain through the Sheep Rock 
Creek drainage 


The microwave power ine right-cl-way would be 
Crsplaces under this aller ative however. 
rerouting requiremerts would be differert than 
under the Proposed Action The power line 
would be displaced from the buftress area as 
under the Proposed Action. bul the rerouting in 
the East Waste Rock Ournp area would be 
Getermined by which areas are selected for 
waste rock durnp disposal Under the minimum 
Oisturbance scenario (with no dumps on the 
east side selected), the power line would not 
require rerouting around the East Waste Rock 
Dump if areas on the east side are selected 
and the land bridge is constructed. the power 
line would require rerouting around the land 
bridge and the dump that is selected 











All other land use impacts would be the sarne 
as those described for the Proposed Action 


V.H.5 3:1 Slope Alternative 


The impacts to iand use for this afernative 
would bc urnilar to those described for the 
Proposed Action with aridtional disturbance in 
the East and West Waste Rock Dumps Surtace 
Orsturbance and land ownership for mine 
taciities under the 31 Slope Alternative are 
shown in Chapter | Table 1.19 disturhence 
area and reciarnation requirements by 
Cisturbance type are shown in Chapter Il 
Tatte 1.21 In the West Waste Rock Dump 
tactity ive Gump and hav roads disturbance 
would be 98 acres greater snd the construction 
butter disturbance 6 acres less (net G2 acres 
more disturbance) in the East Waste Rock 
Durnp taciiity, the dump and hav roads 
Cisturbance would be 27 acres greater the 
construction buffer disturbance 22 acres 
greater and miscellaneous disturbance 27 acres 
less (net 22 acres more disturbance) The total 


























Gaturbance ares would be |'4 acres greater 
urder the 31 Slope Aternative then ue me 
Action The G2 additiora acres of 
Cisturbance in the West Waste Rock Dump 
would ocour on BLM-adruinistered larci The 
22 eddtiorai acres Of disturbance in the East 
Waste Rock Ournp woud ocow on GSM tart 
The permit bourdary ares would be the sarne 


as the Proposed Action 


Otsturbance occurring above state schoo trust 
sudsurtace lands (miners estate) woud be 

23 acres greater urdier the 3 ' Slope Attiernative 
than under the Proposed Action (see Chapter li 
Tatse 5-20) This would inchude 49 acres more 
Gump and hav roads disturbance 
(sulfide-covered) and 26 acres less construction 
buffer disturbance (non sulfide covered) in the 
East Waste Roct Dump tactity 


impacts to grazing would be slightly greater 
than under the Proposed Action Approximatety 
21 acres would be disturbed in the Bull 
Mourtain Aiotrert, for a loss of 3 AUMs = in 
the #8 and Wilkerson Allotment an additions 
22 acres of GSM lard (beyorsd the Proposed 
Action disturbance) would be disturbed by the 
East Waste Rock Dump This disturbance 
would further reduce the armnourt of early spring 
pasture evelatie bul would not affect the sive 
of the herd. as described in Section fv 2 
Proposed Action Aternative 





































AS off%er land use rmpects woutd be he save 
as Tose Gescrbed tor the Proposed Action 


V1.6 Wo PR Pond Atternstive 


The Pnpacts to land use for fs afernative 
would be the sarne as those described tor he 


Praposed Action 
V1.7 Partial Backfill Aternative 


The impacts to land use for ts sternative 
would be the samme as those described for the 
Proposed Action except thal additions areas of 
the pt would be reclaimed 9 The pf would be 
backed to the daylight level and af benches 
Capped wih rock and sol resuiling in fing 
cortours more Closely resenting the origina 
landscape 
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V1 AESTHETIC RESOURCES 
'V_L1 No Action Afternative 
Wita Views! Resowces 


Un@er the No Acton Aternative no adios 
enpacts to Veull resources @@ coow = COurrert 
rue Gaturbence wf not be expended Areas 
nat © ComMghance wth otyectives of he 

Vieuw Resource Managermert (VFM) 
Gass © rating w8 not be rcressed in addon 
to the planned concurrent rectarnaticon the 
re narde of the disturbed areas wi be 
reclarned beginning after mine closure in 1907 
or 1998 a8 Gescribed hm the currert Operating 
Permt Most surtace areas w® be recortoured 
Capped wih rock and sol ard revegetated 
Piart ste buidings and offer structures wf be 
removed Recortouring arc revegetating of 
Sapes wi reduce visual cortrasts The scale of 
visual disturbance caused by existing 
mar made forma partioiaty the pf terraces 
and waste rock pen wil rernain tat 
reclamation wf soften the cortrasts to tiers 
wth the more rounded natura lariscape forms 
Over tiene vegetation wi begin to restore the 
color and textures of the existing natural 
larcdecape Visual cortrasts w@ be noticestte 
but not dorminart = the landscape Landscape 
madiications wil be recuoed to « level that is 
CONgIatErt with the suggesteas VAM Class I 


rang 
Wild Nowe 


Under the No Action Atternative noise trom the 
mune se wil Continue at current levets urtl 
1987 of 1998 when operations wf cease Al 
tha time mining nome wil decrease wih the 
Peocortinuation of blasting Grilling crusting 
loading and hauling Some nome ef continue 
to be generated by reciarnation activities for the 
nex! sever’ years Al mining reiated nose wi 
cease when reclamation 8 complete wih the 
exception of the permanent water treatmert 
plart which 8 expected to operate riefirtety 
noise trom the tactity w® be minaret 




























'V 12 Proposed Action Aftternative 
Wile Vewel Resources 


Veus rroects heve beer assessed r 
scoprGance wi sanded BLM VAM cortrast 
rating orinckgeen a3 oufined © BLM Maru 
Herdboct 64)! Visual Aesarce Comers 
Ratreg The cortrast rating process 6 used to 
tytervatcatly O Fy he nature an’ degree of 
wetke madiication to the landscape that ecnad 
oooy a8 @ rest of a Proposed Action The 
Cegree of cortrast & Then compared to VAM 
Quadetines tor the ares to Getermine the level of 
pect and compatiblty wf the assigned VR 
Class (BLM 1G58m) 


Because the BLM has not yet assigned a VAM 
Classification tor the study area the suggested 
VRM Cass [ rating was used as the reterenne 
port tor conducting cortrast rating anatyss 
Ths suggested rating was developed through 
the Visual Rewource invertiory (VPI) conducted 
as part of the baseline assesemert (see 
Chapter @ Section 11 Visual Resources ard 
Apperd= — Visual Resource invertory and 
Cortrast Rating Forms) Otyectives tor the Class 
© rating provede tor moderate changes to the 
exrsting landscape arcd activlies that may 
aMract aMertion bu do nat dorwnate the view of 
the casual observer (see Chapter ili Tatie i @ 
Areas currently nat in comphance woud be 
Cometered rehabéiaton areas 

























The exter? to which the Proposed Action woutd 
afect the visual quality depends upon the 
amourt of visual Cortrast created between the 
proposed tactiies and the existing larciscape 
features flarcfiorm and water vegetation ard 
structures) The fow etemerts of form fine 
Color and Wture are used to describe each 
feature The magriude of change relates to the 
cortrast created i) each etemert tor each of the 
landscape tesi ses The contrasts visite tron 
setectad Key Ovservation Ports (KOPs) are 
recorded on standardized Vieus Cortrast Rating 
Worksheets Management actions that exceed 
eu management otjectives may be required 
to reduce thew overal cortrast Assessing the 
Proposed Action s contrast in te manner 
cates the severty of potertial mmpacts arc 
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Qudes he Oevencomet So mityston mesures 
10 NE VR otyectves BLM | GAB), 


The Proposed Action would be locsiied in an 
area wt extensive previous mung dturhance 
Features of the existing Gaiden Suntigtt Mine 
are wsitte on the ruige trom the east west arr! 
south ~The West Waste Rock Own is visite 10 
the west and south The East Waste Rock 
Ournp. the pi highwall portions of the pt 
benches and terraces and the proces sing 
tactities are visitde to re east Other portions 
of the mine are obscured by hile ard are not 
visite trom specific KOPs Existing 
COsturbances cortrast strongly wih the natural 
landscape The angular and geometric forms 
sharp horvortal vertical and daagorna ines 
bright calors of cream white and tan and 
smooth texture of mining areas are distinct ns 
visual landscape of softer rourcied natural 
forma duller vegetation calor. and rougher 
textures (see Appenda fF Visual Resource 
invertory and Cortrast Rating forms) 


The Proposed Action would create addtional 
mruning disturbance arc! increase the physical 
extent of visual COrtrast wih the natural 
envrornmert Proposed activities would ertal 
the expansion of the current apen pit to cover 
an additional 24 acres the depth of the pl atso 
would increase and additional portions of the 
current site wall terraces woutd be removed 
The East Waste Rock Ournp woutd expard to 
the east to Cover an add@iona! 350 acres ard 
pl excavations on the west sxte of the East 
Waste Rock Ovrnp woud reduce the size of the 
waste rock Gurnp by 77 acres the hewitt of the 
current portion would remain at approxinatety 
5 G00 feet while the new portion woud consist 
of two terraces af heigtts of 6 360 feet and 
5.200 feet The buftress area woudd expared to 
cover an additional 14! acres & would be 
Constructed to @ height of appromimatety 

4 100 feet 


Two KOP: were selected for assessing the 
pClential cortrasts created by the Proposed 
Acton KOP | is located on }-00 af te 
Whaetal ext approurmatety 2 hes west of the 
mine hs looation 6 representative of views 






























































for treveles on the interstate arc to reskierts 
©" ard grou Whteret The West Waste Roc 
Ovenp 6 currer®y visite trom tus location and 
creates a strong cortrast e@h the natura 
features of Te landscape No Changes to he 
West Waste Roct Ournp woutd ocoy ure the 
Praposed Action No ofher mine activlles 
under the Provosed Action watd be visite 
tom KOP | Therefore. no visual cortrasts 
woukd be observed trom KOPF | 


KOP 2 's located on Highway 68 approurmatety 
2 whes cot Of te mine This lo stint 
represertatwe of vews trom the east sie of fw 
mune inching travelers on the tughway The 
East Waste Rock Ounp. the pt highwal arxi 
portions J pl benches arvs tevaces ard a 
portion of the processing tac# y are currer@y 
visitie trom this location The form fine color. 
ard texture Of these leatures Cortras! strongy 
wih the natura landscape “he Proposed 
Action would increase these Oturbances 
Addihora excavations «the pt would be 
vistie which could create more cortrasting 
lines and forms but the size of .-he pf would not 
wncrease wgicar®y Large portions of the new 
extension to the East Waste Rock Ounp woud 
be visite two nee lower terraces would 
extend to the east in addition portions of the 
Duftress afso wo.kd be visite trom the east 
These features would be orty partially obscieed 
by two srnaf Nils on the east sie of the murw 
The overall degree of cortrast trom KOP 2 is 
rated moderate 


Overall the Proposed Action woutd repeat the 
srniw modiied forms limes colors and 
textures thal preser@y exes! the study ares 
The scale of existing landiorm madifications 
woad increase MCremerta®y wih excavation of 
the pf and construction of the buttress aru’ the 
larger waste rock Gumps §=Cortrasts visite trom 
the two KOPs are rated none to maderate 
These changes are consistent wih the 
Otyectves of the suggested VAM Oaeess |) railing 
However the changes from the Proposed 
ACUON were measured i) relation to existing 
Caturbarces etch cortras! strongly wih the 
Nature landscape and are not coneimtert wth 
VAM Olass I otyectwes Rehatditaton woud 
be required upon project Completion to restore 
these areas to 2 level that compos wth » VM 
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Gass © rating Any additions to fe cuwrvert 
Gaturbance wok Ter sso require we same 
teva of remabitation to restore larwWacape 
mmodiications to Class @ otyectves 


Ae BsCOMehs TeClaTnaton Te veus Ccortrast 
of the Proposed Action would be reduced 
Where leastte mayor benches of he pt wowed 
be capped wih oxkie rock and sod arul 
revegetated Most of the waste rock Gump 
Sapes wok’ be reduced to 2! The buftress 
ard sore sopes = the East Waste Rock Dun 
would be reduced to 3! Al Gut @opes 
would be recortaured to bier) wih the natura 
larcscape a8 much as possiie and surtaces 
wourd be capped wih rock and sol and 
revegetated Al plart ste buddings arc other 
Structures woutd be removed urtess another 
use 6 found for them the tapagraphy woud 
then be recortovred capped wih rock and sot 
arc revegetated Native vegetation woud be 
used as much as possitte to Hier) more 


naturaly wth the surrounding larciscape 


Recortouring and revegetating wousd reduce 
the visual cortrast ihe lardiscape Sharp 
fines and forms = the pt art waste rock Gum 
areas wokd be softened Revegetation of the 
faces Of waste rock Gun areas wondd reduce 
vieual Cortrasts wi) surroursting vegetation 
Natural vegetation over the long term woud 
begin to thend with the calor and texture of the 
ewsting ware landscape ‘he scale Oo veum 
Gaturbance Caused by existing man made 
fovrns would remain bul reclamation ecuad 
soMen the cortrast to Giers) ef the more 

ror ted natural landecape torms = The 
exception woud be the pf where portions of 
the highwalts ary! terraces wad remnan vintie 
Overat Nowever veual cortrasts ecatd be 
reduced to a level where they are nticwaite tne 
not dorminart in the larwecape taicwing 
BUCCeRey reclamanon and revegetation 
Landecape modicatom ead be consmiert 
wer the suggested VAM Class | rating tr the 
ee 


















































W1i2D Noise 


Newe tron the mre she ecnad not rcreese 
ot? eclemertaion 0 he Proposed Actor bul 
he Oration ecasd be eternded Essig cme 
ess0Cmed ef mwwy opersiion east 
cortrwe a Me save ees tl ve ow J 
vwe Wer 7006 No new Getrherces esd 
be troduced to Me nose ewrornert Nowe 
a he eared sensive eCeptos eoed 
continue to be Gormwwted by taghersy aw 


romery trate 


he mre Omre rw, nome woe 
Oecrease my Wicar®) ef? he Gacortruaon I 
blasting Grilling crustwng lasding and having 
Some nome would contmue to be generated by 
reclamation actives such a8 recorttaring 
regradirng surtace areas we roc’ an topsct 
ard Gerrerting truss Marrs also woud 
Cortina in the talings mmourKire! areas urtl 
the ports are Grained 0 wate: anc ‘eclarned 
Al mIrwnG ‘elated Nome wkd Came other 
reclamation @ Complete wih the exception of 
the permanert wate veatmert plant eth « 
expected lo aperate ruiefirtety nome trom ts 
tac @y wonsd be mwa 


V1.3 Return Diversion Afternstive 


Wile Veus Resarces 
The Vina empacts of fee aernaive wos he 


the samme as Those Gescrited tor the Proposed 
actor 


V1.4 Divided Dump Afternative 
Vids Views feowrce, 
The ca eects of Twa sierrative wont’ 


Cepernd upon et? areas are selected tr 
were cor? Gapoes ‘he new Gherherces 







































remed ty the Faw Waste Are 
OMeTD uewter the tor vremiirng © 
oer me “ma COrtrasts cbeerved tor HOF 











7 ened not aco ue f stenatiwe 
However ackiiions tetrharw es ecnad be 
Created by construction of efter Aree 8! o A 
These areas ena! Creme Qestio wma 
cortreate wore KOPF > as he arene ecnat 




















eee ww ess For Pe igs ty 
egpraunsranaty 0S mae ot east be wwe 
pos@et & fe edecepe he cress er 
wor KOPF 2? exnéd Gy) rwresss for 
modertts © maderue way jw Fe 
Proposed Acton raing Ths rating © not 
coremiert a Pe ctyeres 0 fe aggece 
VAM Cass © arg 


Conmuction of alte Aven C! o C2 hb Oe 
Wea Weme Aart Ouro tecSPy exis rvveses 
fo. ves corwess tor ©OF ) Cowes 
@ Aven C2? exnéd extarw fe Weel Waste Aart 
Own epprosivatey 0 73 we tatw een 
Beraee I Pe were eves watt 
Gangterce anid ni rcrenee 

Tre vw cortrasts bor KOPF | esd bety 
ewresse For nore }) eam (owe fe Propoead 
Acton ratirg ¢ Aves C? eure estectas ‘hus 
coreres rating ess be cower! eo Pe 
otgert-es 0 Pe euggeted VAM Ose: © ary 
pe etary dehetwwes whut do us 
Cormgty of Pw arg exnéd be ewressnt 


Canavacthor ot Aven + na enter) Pe Wee 
Weae Aart Oum gay -inatay 0 75 rhe 
tate woe avi 05 we ete eal J Oe 
tage Ove © te veerg ogee & HOF | te 
atinyw Gehrbewe ons) creme vette 
wergn r he entry eviecape © ati 
conainchor of the C! hes raed wast be 
regres © eccess Ge C! Genp The hav ron 
ewnéd be com~minacted @ Oe § KD fod ew ow 
nd creme 0 730 tant as om oe Nhente 
Porucre of Pus axatd be weiss wor HOF | 
Tre crwes retry bor HOF ene Boy 
orvenss (o> wre tl runiorme (~e Pe 
Proposed Acorn retry § Aves (| owe 
eaten Ven 






















































Retera: exnét eakre "ary 5 Pe tesres 
She ahs eter wv ahre «reese 
ee fe me Sisters: evarey Me 












rxterakr wile Ow mevetwe cnet 
aera, to fer wie te Prprent 
<n on te wens we emertad 


ky wemte xd Gugees Si éerter 9 come 
or? Gove ter Ole Ow we weve prorwwt 








eo eviscape mat os Avene C' 8! ow B72 
one at) tere owl wes Ow one’ eee 
vemte <verese -everey thw 
ewer 





W14d Meme 


Tre came e™pacts J Ow she vane ecnid ery 
© compere ef fe Proposes Ackor 
Gapertrg a atu wens oe esected ty 
wemte rors Gapoes wacts © emiewss 
ray Pe ausie xd 297% wens omnes be 
veme o es depe wiry © pore) tO 
Oreng oc Nesey athOms ue Pe 
wens Ghee PEO oO of eet 
od ot) orens & Pw ced axe I Pe Wr? Le 
rome ovGEcts exnéd te Vesio ty eiewes 
© woray lO Pe Wee Weste Aart Our 
tec@ty ow wes ty eoxlowes ep Po fan 
Weate Aart Cisne tatty (2s he Prapoead 
cw peer 3 Pe esd ete waned us 
aco) Under fe manner Qehrterwe 
ren o of eter J ot) wens om Pe 
ene ots I Pe owe Me wHes TErts ead 
te gemie ty eextewes © prorat, lO he 
fant Weme Roct Owns tectty Nome enpects 
waned rue CRernge ky ‘wenlewes © promETy tO 
tre Wes Weae Aart Oey were) os we 
oxparerr to Pve tarée, « peogreed 


W158 31 Slope Afernstve 
Wits Vewd feemrces 


The wea omgets 0 Own sernatne enad 
over tat, be Pw sare a6 Pree Geerfed ky 
te Prapoeed Achon eceg hw fe || aap 
relevater ened change te fw cortass 0 
ved temrear Oe fat Wee av kam 
Weate Aart Oueryp wrens View (crereme 
thom rectewwtir enad mom ety te 
rahoed © Ge fas Weme fart Over wen os 
2) Googe ther! cere “ahem oP he ousting 
wieape er ow wen View (creeds 
fiery ertenater ent! ey te ye) 
7 he Wee ow kam Wome And 
wene 20 Oe are oy Fr Pw wes 
wel o eee (ved fe vem yet 
Qauer  -- OM teeicger onal be he 
cere ky Oe Propet Acer 
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rohae Oe wes (oowedt ty he heme ty 
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SOCIAL AND ECONOMIC RESOURCES 





IV.J SOCIAL AND ECONOMIC 
RESOURCES 


1V.J.1 No Action Alternative 


The No Action Alternative will Generate adverse 
social and economic impacts in the form of lost 
employment, personal income, tax revenue, and 
other economic benefits contributed by GSM. 
Under this alternative, all mining activity will 
cease in 1997 or 1998, causing an abrupt loss 
of the current 205 mining jobs provided by 
GSM. In 1994, the 257 mining jcbs provided by 
GSM comprised nearly half of the mining 
employment and approximately 12 percent of 


provided by GSM are estimated to be slightly 
less. These will be discontinued under the No 


Action Alternative. 


Mining sector employment contributes 
significantly to the local economy as it provides 
the highest wages of any employment sector in 
the state or county. Jefferson County mining 
sector wages were more than double the 
average state wage for all industries in 1994. 
Average wages in the mining sector in 1994 
were $41,694 for Jefferson County. The 
average wage for all industries in Montana was 
$20,222. in 1993 GSM paid $11,259,255 in 
gross payroll, which is estimated to be 

21 percent of the total wages and salaries 
earned in Jefferson County for that year. 
Current contributions are similar. These income 
contributions and their multiplier effects in the 
local economies will be lost under the No Action 
Alternative: 


The loss of GSM's 205 jobs under this 
alternative will decrease County mining 
employment by nearly 40 percent and could 
cause a temporary increase in unemployment of 
up to 4.7 percent. (By comparison, a gradual 
phasing out of employment, as under the 
Proposed Action, would minimize some of the 
impacts of sudden mine closure by allowing a 
gradual adjustment period.) Upon mine 
closure, workers will likely attempt to acquire 
work at other mines or other businesses in the 
area, depending on the available jobs at that 


time. They are unlikely to leave the area and 


The community of Whitehall will experience the 
most severe impacts from early closure of the 
mine. Currently 10 percent of the town's 
population is employed at the mine. including 
family members, approximately 30 percent of 
the population is estimated to be dependent on 
GSM employment. in addition, mining jobs 
support secondary employment in the services 
sector and other industries. The mine 
contributes substantially to the core structure of 
the local economy. The community will 
experience adverse social and economic 
impacts on many leve’s from early mine closure. 


Mine closure in 1997 or 1998 will cause a loss 
of tax revenues for the state and cour’,. In 
1995, GSM paid $318,557 in metais mine license 
tax, $238,730 in gross proceeds tax, and 
$672,092 in other property taxes, for total tax 
contributions of $1,229,379. GSM is estimated 
to have similar contributions for 1996. At the 
county level, GSM's most important contribution 
is through the property tax. Property taxes are 
a Critical source of county revenue in Montana 
because there is no general state sales tax and 
no local-option income tax. And in rural 
counties, such as Jefferson County, with limited 
tax bases, large operations such as GSM can 
provide a substantial portion of the county's 
taxable value. In 1995, GSM provided 

13.1 percent ($21 405) of the property tax 
revenues for the County general fund, 

77.2 percent ($33,729) for Cardwell Elementary, 
and 39.3 percent ($129,°94) for Whitehall High 
School. With mine closure, these property tax 
contributions will be lost. At the same time, 
budget revenue needs for the county and 
schools will remain essentially the same. No 
decreases or only slight decreases in student 
enroliment are anticipated, as most workers are 
expected to remain in the area and seek other 
work. 
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GSM economic contributions in the form c! 
purchases of goods and services aiso will be 
discontinued under the No Action Alternative. 
From 1991 to 1994, GSM purchases in the state 
of Montana averaged $18,442,800 per year. 
Purchases add direct and induced income 
benefits to b-e economy. 


Golden Sunlight Mine is an important 
component of the economic base in Jefferson 
County. Mine closure under the No Action 
Alternative will induce many adverse social and 
economic impacts through lost employment, 
income, tax revenue, and other contributions. 
County and schoo! budget deficits may occur. 
The county is currently undertaking economic 
development activities and working to diversify 
the economy. However, mine closure in 1997 
or 1998 will allow only a short time frame for 
planning and development of other sources of 
funding. School budget deficits will be partially 
offset by resources from the Hard Rock Mine 
Trust Reserve Account (described in Chapter Iii, 
Section tli.J.5). However, the fund accrues over 
time, and substantially less funding will be 
available with mine closure in 1997 or 1998 than 
with mine closure in 2006, as under the 


Proposed Action. 


Additional impacts under the No Action 
Alternative include the loss of anticipated future 
economic benefits. These are described in 
Section IV.J.2, Proposed Action Alternative 
below. 


IV.J.2 Proposed Action Alternative 


The Proposed Action would provide for 
continued mine operations through the year 
2006. No increases in the current work force 
would be required. in the case of most mining 
projects, discussion of social and economic 
impacts centers around the changes in 
employment and population, and the associated 
impacts on housing, community services, and 
public finance. in the case of the Proposed 
Action, the primary impacts are the continuation 
of economic contributions and the effects of 
eventual mine closure. 


Given that the Golden Sunlight Mine is an 
on-going operation and no new work force 


would be expected, no changes induced by the 
project are anticipated with respect to 


State and county, and the economic benefits of 
local purchases of goods and services. A 
series of layoffs would begin in 2002 and end in 
7005, after which time a minimal sta" would be 
maintained for reclamation. Upon mine closure, 
at the end of mine life in 2006, tax revenues and 
other economic benefits provided by GSM 
would be discontinued. 


As required by Executive Order 12898, Federa/ 
Actions to Address Environmental Justice in 


for issues relating to the social, cultural, and 
economic well-being, and health of minorities 
and low income groups. Such issues are 
termed environmental justice issues, and none 
were identified for the Golden Sunlight Mine 
Project. Social and economic impacts of the 
Proposed Action would not affect minority or 
low income groups disproportionately. 


WV.J.2.a Mine Development/Operation 


impacts associated with mine operation under 
the Proposed Action would be the continued 
economic benefits of employment and income 
provided by the mine, contributions to county 
and state tax revenues throughout the mine's 
projected 10-year life span (1997 to 2006) and 
purchases of goods and services in the local 
economy. Past economic contributions of the 
Golden Sunlight Mine are shown in Chapter Iii, 
Table Wii-17. Estimated future economic 
contributions through mine life to the year 2011, 
including a post-closure reclamation period, are 
shown in Table IV-16. These estimates are 
based on the projected employment listed 
below. Current employment is 205. 
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Table IV-16 
Projected Economic Contributions of Golden Sunlight Mine (1997-2011) 





























Source: Bartlett 1996. 














On-going employment at the mine would 
continue to provide substantial portions of 
county and local employment. Current GSM 
employment provides approximately 40 percent 
of the mining sector employment and 
approximately 9 percent of total covered 
employment in Jefferson County Similar 
percentages would be provided by GSM 
employment through the year 2002, after which 
time employment would be phased out for 
reclamation. 


The economic benefits of the high wages 
provided by mining sector jobs at the Golden 
Sunlight Mine would continue under the 
Proposed Action. in 1993, the annual gross 
payroll at GSM of $11,259,255 provided 
approximately 21 percent of the total wages and 
salaries earned in Jefferson County With the 
reduced work force implemented in August 
1996, payroll contributions are smaiier, but they 
stil prov’ce an estimated 15 to 18 percent of 
county wages and salaries. Similar percentages 
would be provided by GSM payroll through the 
year 2002, followed by incremental decreases 
through the end of mine life as employment is 
phased out. Projected payroll (including 
salaries venefits, and payroll taxes) through the 
life of the mine is estimated at $76,022,050 (see 
Table 'V-16). Total annual salaries that GSM 
would provide are estimated at $8,622,648 for 
1997, $8,768,672 for the years 1998 to 2000. 
$8,001,008 for the years 2001 to 2002. 
$4,145,600 for 2003, $2.072.800 for 2004, and 
$414,560 for the years 2005 to 2011. Additional 
benefits would be created as disposable income 
cycles through the economy, producing direct 
and induced income effects. 





















Under the Proposed Action. GSM would 
continue its contributions to state and county 
taxes. The mine currently provides substantial 
contributions to state and county tax revenues 
in 1994, GSM paid $702,719 in metais mine 


license tax, $295,376 in gross proceeds tax, and 
$637,211 in other property taxes. The total tax 
paymert wes $1,635,306. Through the ife of 
the mine, GSM estimates total tax psyments of 
$21,523,400 (inctuding state income tax), or 

$1,434,893 per year (see Table IV-16). 


As described in Section IV.J.1, The No Action 
Alternative. property taxes are an importart 
revenue source for the county. GSM provides 
substantial contributions to property tax 
revenues for Jeflerson County and the local 
schools. GSM contributions in 1995 provided 
13.1 percent ($21,405) of property tax revenues 
for the county general fund, 77.2 percent 
($33,729) for Cardwell Elementary, and 

39.3 percent ($129,394) for Whitehall High 
School. Percentage contributions were 4 to 
8 percent higher in 1994. On-going 
contributions under the Proposed Action are 
expected to be comparable. 


Economic ccntributions in the form of GSM 
purchases of goods and services would 
continue under the Proposed Action. From 
1991 through 1994, purchases within the state 
of Montana averaged $18 442 880 per year. 
GSM purchases in Montana through the life of 
the mine are estunated at $246,293.988, or 
$16,419,599 per year (see Table IV-16). Direct 
and induced benefits in the economy would 
result from these purchases. 


V.J.2.b Mine Closure/Reciamation 


The social and economic impacts from closure 
and reciarnation of the Proposed Action would 
be the phasing out of employment at the mine 
and the loss of tax payments and other 

economic contributions provided by the mine. 


Employment at the mine would be phased 
down from an average of 212 in the years 1998 
to 2000, to 193 in the years 2001 to 2002, 100 in 
2003, 50 in 2004, and 10 in the years 2005 to 
2011. The most substantial layoffs would occur 
in the years 2002 to 2004. The phasing out of 
employment would partially tacitate a smoother 
transition for those affected by the job loss. as 
workers would be released back into the job 
market over a period of time. rather than all 
workers at once competing for available jobs. 




















GSM currently does not have a specific plan to 
aid afiected workers in the transition process. 
but is presently holding discussions to address 
the issue and anticipates having a developed 
plan within a few years (Bartlett 1996). The 
GSM work force is a highty skilled and trained 
work force. Potential options inciude 
transferring to another Placer Dome operation, if 
Opportunities are available at the time of lay-off. 
transferring to another mining operation within 
the area or out of state; or retraining to work in 
another industry. 


Most GSM workers have been hired from the 
local area and therefore i is assumed that they 
would be unlikely to want to relocate upon mine 
Closure. if transfer or retraining opportunities 
are not available at the time of job loss, the 
result may be a temporary rise in 
unemployment in the area. The community of 
Whitehall, in particular, would be impacted by 
the job loss because of the large percentage of 
Rs population employed at the mine. However, 
workers are cognizant of the fact that thé mine 
has a finke lifetime. and they have the ability to 











period is very long (from 4 to 7 years before 
significant job loss begins), the unemployment 
effects should be minimized. it is likely that a 
permanent employment shit would occur in the 
county from the mining sector to other sectors if 
unemployment and re-employment in other 
industries are the main results of mine closure. 





provides the highest wages of any sector in the 
county. 


Mine closure would result in decreases in tax 
revenues for the state and county The state 
would lose revenue provided by GSM in the 
form of the metals mine license tax, gross 
proceeds tax, other property taxes, and income 
and peyroll taxes. The taxable vaiue in 
Jefierson County would decrease substantially, 
and the county would lose revenue in the form 
of the gross proceeds tax and property tax. 
Taxes currently provide approximately 

50 percent of county revenues, property tax is 


the primary tax revenue source for the county. 
in 1994 and 1995, GSM contributed 
approximately 15 percent of the county general 
fund through property tax payments (shown in 
Chapter ili, Tabse ili-18). The porcentage that 
GSM contributes by the end of mine life would 
depend on any changes that might occur in 
county funding patterns. However, GSM is 


likely to continue to provide important 
contributions, which would be discontinued with 


mine closure. 


GSM's contributions to school revenue would 
be lost. Mine closure is not expected to reduce 
enroliments in the districts, since the mine hires 
primarily from local communities and workers 
are likely to remain in the area upon closure. 
However, mine closure would cause a large 
decrease in taxable vaiue for the district and 
hence reduce school funding (Berenger 1996). 
in 1995, GSM provided 77.2 percent of the 
property tax revenues for Cardwell School and 
39.3 percent tor Whitehall High School. The 
percentages lost at the time of closure of the 
mine would depend upon future schoo! district 
funding patterns. The impact may not be as 
great # school districts explore other funding 
options and appropriately plan for mine closure. 
The Hard Rock Mine Trust Reserve Account is 
expected to provide support for a number of 
years as the schools make the transition to 
other sources of funding. One third of the 
account is allocated for the elementary school 
district and one-third for the high school district. 
The account is activated when either GSM 
permanently ceases all mining-related activity, 
or the full-time work force is reduced to less 
than half of the average of the immediately 
preceding 5 years. in 1995, Jefierson County's 
trust reserve account held $3,603,414; this 
amount will be distributed between three 
districts, one of which is the Golden Sunlight 
district. The final amount that would be 
available to schools when the trust account is 
opened would depend upon the amount of tax 
levied from the metals mine license tax and the 
number of years accrued. 


Other economic effects of mine closure include 
the loss of the mine's contributions to the local 
economy in the form of purchases of goods 

and services and the multiplier effects of income 
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SOCIAL AND ECONOMIC RESOURCES 





in the local economy, from direct wages earned. 





1V.J.5 3:1 Slope Alternative 


The social and economic impacts of this 
alternative would be the same as those 
described for the Proposed Action. 


1V.J.6 No Pit Pond Alternative 


The social and economic impacts of this 
alternative would be the same as those 
described for the Proposed Action. 


1V.J.7 Partial Backfill Aternative 


The social and economic impacts of this 
alternative would be the same as those 
described for the Proposed Action during mine 
operation. Additional work force would be 
maintainec through the reclamation period for 
backfilling activities (for an estimated 14 to 

44 years, depending on the utilization of labor 
and equipment), resulting in increased income 
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IV.K HAZARDOUS MATERIALS AND 
WASTES 


IV.K.1 No Action Alternative 


The No Action Alternative requires that mining 
ceases when the waste rock dump space 
provided for in the interim Dump Pian is flied. 
Under this alternative there will be no change in 
the baseline mining operations, facilities. or 
processes. The impacts associated with this 
alternative represent a Continuation of 
hazardous material and waste management 
practices currently in use at the mine. These 
practices are discussed fully in Section 1. B.1.a. 
Current Mining Operations, and briefly reviewed 
here. 











All hazardous materials and wastes are 
transported to and from the site by DOT and 
EPA registered and approved transporters. All 
materials are shipped in recommended and 
approved containers and accompanied by the 
appropriate safety and emergency response 
documentation. There is ro on-site disposal of 
wastes Classified 4s hazardous or on-site 
storage of such wastes for more than 90 days. 
The facility maintains all hazardous material 
storage areas and tanks in compliance with its 





hold a minimum of 110 percent of the volume of 
the largest tank in the bermed area. GSM uses 
secondary containment as the primary tool to 
prevent accidental release of hazardous 
materials to the environment. in addition, the 
mill complex and mine supy on facilities, where 
the majority of the hazardous materials are 
loaded /unioaded and used. are hydrologice ty 
separated from the surrounding environment 
such that all runoff ultimately drains to either 
Tailings impoundment No. 1 or Tailings 
impoundment No 2. These two measures 
greatly reduce the chance that a release of 
hazardous materials will have any significant 
impacts to the environment. 


in addition to the SPPP. the faciity maintains a 


comprehensive emerge xcy response pian that 
addresses environment! protection as well as 


employee safety The plan which is updated 
reguiarty to include any Changes to the faciity 
or process, provides all emergency notification 
telephone numbers. material safety data sheets 
for all hazardous muteriais on site. and the 
procedures for safety. handling and cleanup of 
materials. The notification procedures outlined 
in the emergency response pian are as follows 


* Spills to surface water wil be reported 
immediately to the local Disaster and 


Emergency Coordinator. 


¢ Spills to the ground (greater than 25 gallons) 
wil be reported as soon as possible. and 


* Spills greater than toe federally stipulated 
Reportable Quantity for that material will be 
reported to the federal government within 
24 hours. 


IV.K.2 Proposed Action Alternative 


The Proposed Action Alternative would extend 
the life of the project and would not affect any 
of the baseline processes or activities at the 
site. Therefore, the additional potential impacts 
associated with this alternative only include 
those associated with the ‘engthening of the life 


of the project. 


Under this alternative, mining operations would 
continue until approximately 2006, an increase 
of approximately 10 years. To analyze the 
impacts of this increase, the probability of a 
release of hazardous materials or wastes to the 
environment must be determined Compliance 
with the requirements of the SPPP and the 
emergency response plan greatly reduce the 
chance of an accidental release of hazardous 
materials to the environment at the site 
Transportation of hazardous materials and 
wastes to and from the site represent the 
greatest risk of release 


Process chemicals and waste materials could 
be accidentally released during transport to and 
trom the site Of these chemicals. diese! fuel, 
sodium cyanide, and liquid sulfur dioxide would 
represermt more than GO percent of the total 
mass of hazardous materials and hazardous 
waste shipped to and from the site. The 


























average delivery rates of these Chemicais are 
Qiven in GSM's O,nerating Perma as 

180 stipmerts of diesel tus, 168 thiprmerts of 
sodken cyanide. and 61 shipments of sulfur 
Gioxide per year Under the Proposed Action 
Ahernetive. the total number of shipments 
Guring the extended iife of the project (10 years) 
would be 1.800 shipments of diese! tus. 

1,680 shipmerts of sodium cyanide. and 

610 shipmerts of sulfur dioxide. 


The majortty of the project-related truck 
transport is assured to be between Butte and 
the mine ste The probability of a truck 
accidert resulting in the release of a hazardous 
material has been calculated using a national 
rate for such everts as 0 23 release per million 
miles treveled (Abkowfz # al 1964) Using this 
statistic, the releare probability for the extended 





















ite of the project are as follows 
Ovese! Fuel 


1,800 truck deliveries « 7 miles - total haul 
distance 





total hau! distance « 28 « 10’ releases per mile 
= 0.0035 releases of cliesel fue! in 10 years 


Sodiurn Cyanide 


1,680 truck deliveries « 7 miles = total hav! 
distance 


total haul distance « 28 » 10’ releases per mile 


= 00033 releases of sodium cyanide in 
10 years 

Suttur Dioxide 

610 truck deliveries « 7 miles - total hav 
distance 


total haul distance « 28 « 10’ releases per mite 
= 0.0012 releases of sulfur dioxide in 10 years 


The above analysis indicates that the probabéty 
of a release during the transport of any of the 
substances discussed above would be low 
Considering that the transportation route 
investigated is primarty a rural, two-lane road. 
and that the probability is based on afl types of 














roads the actus probebdity of ecciterts may 
be siigh®y higher 


V.K3 Return Diversion Afternative 
impacts to hazardous materats ard westes 
would be the same as those described for he 
Proposed Action 

'V.K.4 Divided Dump Afternative 


impacts to hazardous materiais and wastes 
would be the sane as those described for the 


Proposed Action. 
VKS 3:1 Slope Atermnative 


impacts to hazardous materials and wastes 
would be the same as those described for the 


Proposed Action. 
V.K.6 Wo PR Pond Atternstive 


impacts to hazardous materials and wastes 
would be the sane as those described for the 


Proposed Action. 
V.K.7 Partial Backfill Aternative 
impacts to harardous materials and wastes 


would be the sarne as those described for the 
Proposed Action. 
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Vi CULTURAL RESOURCES 


Otsoussions of project empacts are lemied to 
shes Tat are located efit the Ares of Potert 
Etect (APE) o the ares eit the proposed 
project boundaries (as Bustrated im Chapter fi 
on Map 5-1), and wt are Geemed to be 
sigricart of eligibie for inctusion os the NRHP 
or that have federal ari /or state protection 
unde othe statutes Deperding upon the 
m®ernatives Chosen. up to eigtt eligiie and 
unevaluated ses coud be directly empectad by 
activlies at the mine and up to eigtt eligitte 
ard unevatuated sfes coud be ruirectly 
enpacted Tatie 'V.17 and the toflowing 
sections detad the anticipated enpacts for each 
atermative 


Prior to the issuance of any license or perm or 
expenditure of any tederal tunds on the 
undertaking a Section 106 consuftation 
between the BLM (acting as lead agency for 
cultural resources) and the SHPO must be 
completed. as required under 4 CFR 800 3c 
Section 106 consuftation with the Montana 
SHPO regarding the project's effect on cultural 
resources is Currently being conducted The 
Section 106 process must be completed prior to 
the approval of the project (36 CFR 800 3c) 


1V.L.1 Wo Action Alternative 


Ground cisturbing activities associated with 
mine operations could result in direct enpacts to 
prehistoric, proto-historic, and historic cultural 
resources in the form of vertical and horizontal 
Giaplacement of sols comtaining cultural 
materials and in the loss of integrtty of the 
Cultural deposits, loss cf information. and 
aeration of site setting Additionally mine 
activities could resuft in direct impacts to 
cuftural resources by altering site settings and 
isolating the resource trom access and further 
Study Atternatively data recovery in affected 
shes adds to the rormation base for cuftural 
resources within the area 


































































increases in the number of people wih access 
to the area, inctuding GSM employees. coud 
inpect ses located outsiie of the direct impact 
area by making the sites more susceptile to 
verdatiem and casual cofiecting Sutte 














Changes § topography Gue to mine 
Construction and waste rock Giaposa aiso could 
fem hm edrect epects to Cufurs resources 
Que to sheration of he amout o pallens of 
erosion 


Awodarce 0 enpacts Trough project redesign 
‘s the preferred method for protecting cultura! 
resources When disturbance of NRHP ligt) | 
or Otter tederai and state protected sites 6 
unevodatie enpacts should be mitigated 
according to a sie-speciic treatmert plan 
tormsated in Consuitation arnong GSM. the 
BLM. the MDEO. the SHPO. and the Advisory 
Counci on Historic Preservation (ACHP) and 
any other Wertified terested parties (see 
Mitigation Measure C-1) This plan could 














Under the No Action Attlernative a total of 

3 shes wil be directly impacted by mining 
activities. and 6 sftes could potertially be 
indirectly impacted Sites 24JF227. 228. and 
229 have been previously impacted by activities 
occurring in the tailings mmpoundment areas 
under currently permitied operations (see 







Tatde 'V.17) These three sites were determined 
ineligible by the BLM no information on 
additional data recovery was Wertified The 
SHPO has declined to comment since the sites 
have been destroyed by previous activities at 
the mine The sites were located on private or 
paterted land Review of survey maps for the 
project area indicate that portions of the mine 
access road the permanent water treatment 
plant, and the drainage area south of Tailings 
impoundment No | in the southern half of 
Section 32. T2N. RIW have not been surveyed 
for cultural resources (see Map il!.7, Class il! 








conducted in 1996 ard 1997 as part of the 
evaluation of effects trom currently permitted 
Operations Concluded that completion of 
Permitted mining activities would have no effect 
on NRHP eligible or unevatuated properties 
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CULTURAL RESOURCES 





Stes with NRHP potential that are located in the 
area but are not expected to be directly 
impacted by currently permitted operations 
could still be indirectly impacted. These indirect 
impacts may include an increased potential for 
vandalism and egal collecting, and potential 
effects from erosion or rock slides, particularly 
in those sites that are located directly adjacent 
to areas that will be disturbed through current 
operations. NRHP-eligible or unevaiuated sites 
that may be indirectly impacted under the No 
Action Alternative include 24JF292 (Sheep Rock 
site), 24JF712, -717, -762, -942, -944, -1095, and 
-1106 (see Table IV-17). Based on consultation 
with the SHPO, and the level of previous 
disturbance in the vicinity of sites 24JF942 and 
944, the potentie! for new indirect effects to 
these sites is expected to be slight (Wilmoth 
1997a). Mitigation Measure C-2 addresses 
ir.direct impacts. 


IV.L.2 Proposed Action Alternative 


Direct and indirect impacts to cultural resources 
under the Proposed Action would be similar to 

those discussed under Section IV.L.1, No Action 
Alternative, except that additional sites could be 
affected 














At least three additional unevaiuated sites or 
shes eligible to the NRHP (24JF942, -944, and 
-1095) could be directly impacted by the 
Proposed Action, for a total of six directly 
afiected sites (see Table 'V-17). The three 
additional directly impacted sites are located in 
the buttress expansion area (24JF942, -944), 
and to the east of the Tailings impoundment 
No. 2 area (24JF 1095), these 3 sites were 
identified as potentially indirectly affected under 
the No Action Atternative. if previously 
undocumented sites or subsurface components 
of documented sites are discovered within the 
existing permitted area, GSM has agreed. as 
part of thelr Proposed Action, to halt 
construction until the res~irces are examined 


by professional archaeologists (GSM 1995b). if 
the sites are eligible for the NRHP or protected 
under state and/or federal statutes. impacts 
should be avoided through project redesign. if 
avoidance is not possible, impacts should be 
mitigated through an appropriate data recovery 
program as determined through agency Section 
106 consultation with the SHPO and the ACHP 
(see Mitigation Measure C-1). 


Approximately six stes that are ether 
unevaluated or eligible to the NRHP (see 

Table [V-17) that would not be directly impacted 
by the proposed disturbance could still 
experience indirect impacts associated with 
construction and operation of the project (sites 
24JF292, -712, -717, -762, -1092, and -1106). 
These indirect impacts may include increased 
potential for vandalism and legal collecting and 
potential effects from erosion, particularly in 
those sites such as 24JF292 and -1106, which 
are located directly adjacent to areas that would 
be disturbed by the project. Mitigation 
Measure C-2 addresses indirect impacts. 


V.L.3 Return Diversion Alternative 


impacts to cultural resources under the Return 
Diversion Alternative would be the same as 
those identified for the Proposed Action. 


IV.L.4 Divided Dump Alternative 


impacts to cultural resources under the Divided 
Dump Alternative would vary, depending upon 
the waste rock disposal areas selected. The 
same sites identified for the Proposed Action 
Alternative would be affected under this 
alternative (direct impacts to sites 24JF227. 
-228, -229, 942, -944, and -1095, and potential 
indirect impacts to sites 24JF292, -712, -717, 
-762, -1092, and -1106), with additional impacts 
to cultural sites occurring for specific areas 
identified below. The total number of sites 
affected would include the 6 sites directly 
affected and 6 sites potentially indirectly 
affected, as identified for the Proposed Action, 
plus any addtional affected sites associated 
with the waste rock disposal areas selected. 














Area A None 


























impacts to cultural resources under the 3! 
Siope Alternative would be the same as those 
dertified tor the Proposed Action, with the 
addition of potertial indirect effects to ste 
24JF 1073. This site is a patert-protected 
cutural property. any disturbance to the site 
cousd result in legal action 


VLE Wo Pit Pond Alternative 
impacts to cultural resources under the No Pt 
Pond Atternative would be the sarne as those 
idertified for the Proposed Action. 

V.L7 Partial Backfill Aternative 
impacts to cultural resources under the Partial 


Back? Anernative would be the same as those 
identified for the Proposed Action. 
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IV.M.1 No Action Alternative 


No comments from Native American Tribal 
groups notified by the BLM via the Quarterty 
Project List have been received regarding 
currently permitted operations No traditional 
use or religious sites have been identified within 
the existing project permi boundaries. 
Following consultation with Native Americans on 
shes 24JF942, -944, and -296 in July 1997, the 
BLM recommended that these sites not be 
considered for listing in the NRHP. BLM is 
waiting for final agreement from tribal 
representatives before presenting the findings to 
the SHPO for concurrence. None of the talus 
pl sites protected under a patent covenant 
-1123) in Section 25, T2N, R4W will be directly 
or indirectly affected under the No Action 
Atternatve 


IV.M.2 Proposed Action Alternative 


impacts under this alternative would be the 
samme as those described for the No Action 
Alternative. No impacts to cultural properties of 
significance to Native Americans would be 
expected to occur under the Proposed Action. 
No comments from Native American Tribal 
groups have been received to date on the 
Proposed Action Alternative operations 


1V.M.3 Return Diversion Alternative 


impacts to cultural properties of significance to 
Native Americans under this alternative would 
be the same as those identified for the 


Proposed Action. 
IV.M.4 Divided Dump Alternative 


impacts to sites with significant importance to 
Native Americans under this alternative would 
be the same as those described for the 
Proposed Action. with additional impacts 
depending upon the waste rock disposal areas 
selected No additional impacts would occur 
for Area A Area 81, Area 62. the land bridge. or 


the C! Hau Road. With selection of Area C1, 
Girect impacts to talus pit ste 24JF 1073, and 
indirect effects to talus pi ste 24JF 1123 could 
occur, these sites are protected under patent 
covenant. if Area C2 is selected. indirect effects 
to talus pl site 24/F 1063, another 
patert-protected ste could occur. Under the 
patert covenant. disturbance to the sites is 
restricted. Any alteration to the sites as a result 
of mine activities could result in legal action in 
addition, the portions of Area C1 and its 
associated buffer area that lie in Section 36. 
T2N, R4W, have not been surveyed to Ciass ii! 
cultural resource standards. impacts to 
potential sites of significance to Native 
Americans in this portion of Section 36 are 
unknown. Prior to any disturbance, this area 
should be surveyed to Ciass ili standards. if 
any sites are located. local tribal representatives 
should be consulted regarding the sites’ 
significance, f any. to Native Americans (see 
Mitigation Measure NA.1) 


1V.M.5 3:1 Slope Alternative 


impacts under this alternative would be the 
sarne as those Wentified for the Proposed 
Action, with the addition of potential indirect 
effects to site 24JF 1073, a site protected under 
@ patent covenant Any disturbance to the site 
from mine operations could result in legal 
action 


1V.M.6 No Pit Pond Alternative 


impacts to cultural properties of significance to 
Native Americans under this alternative would 
be the same as those Wentified for the 


Proposed Action. 
1V.M.7 Partial Backfill Alternative 


impacts to cultural properties of significance to 
Native Americans under this alternative would 
be the same as those identified for the 


Proposed Action. 
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CHAPTER Iv REGULATORY RESTRICTIONS ANALYSIS 

1V.N REGULATORY RESTRICTIONS + Mortane Hazardous Waste and 
ANALYSIS Underground Storage Tank Act 

MEPA to require Mortars state agencies to to make the project mest minimum 

evahuate in ther MEPA documents any envronmerta) standards wih implemertation 


on the use of private property (MCA § 
75-1-201(1)[D}fvjfO}). This section was 
inctuded in order to satisfy the requiremerts of 
ths new low 


The Proposed Action evaluated in this EIS 
would allow GSM to continues mining on lands 
owned privately by GSM. as well as on public 
lands owned by the United States and the state 
of Mortane Seven siternatives to GSM's 
Proposed Action end nurnerous mitigation 
measurv: heve been developed as pert of this 
EIS These aternatives and mitigation 
measures would alter the wey mining is 
conducted on private and public lands at the 
mine site in order to protect environmental and 
cultural resources. Thus, GSM's abéity to 
proMably mine privately owned land would vary 
under the diflerert aternatives and mitigation 
measures. The following sections provide a 
comparison of the costs associated with each 
ahernative to the Proposed Action The costs 
Cited are those in addition to the costs of the 


Proposed Action 
Federal and state laws that reguiate GSM's 














































ews and reguiations are exctuded trom 
evaiuation under the implementing Guidelines 
for MCA § 75-1-201(1)(>)0v)(D). Atternatives 
and mitigation measures that are court 
mardated (measures that were specifically 
designated by the Mortana First Judicial Court 
Order and Settlement Agreement dated 
February 7, 1995) also are exctuded. these 
measures are 8 resuM of Court interpretation of 
the minimum environmental standard of existing 
federal and state statutes 















Aternatives and mitigation measures that are 
evaluated for regulatory restrictions inctude 
those with potential atternate methods that 
could be used to satisfy federal and state 
regulatory requirements in these cases. the 
benefits and costs. as they relate to the use of 
private property. are compared The 
alternatives and mitigation measures evaluated 
do not necessary prohibit further development 
of the mine site. but would require GSM to 
spend additional tunds beyond the minimum 
required for compliance with environmental 
regulations The more costs associated with 
regulatory compliance, the less economic 
benefit can be gained from the use of the 
property, and the more restrictive ihe regulatory 
action is to the use of private property 


IV.N.1 No Action Alternative 


The No Action Alternative would constitute a 
regulatory decision based on the overall 
wnpacts of the project on environmental 
resources The benefits of this alternative would 
be the etirmmination of environmental impacts 
caused by continued mining and more rapid 
reclamation of existing disturbances The costs 
include a substantial decrease in GSM's 
property value and an almost total loss of 
articipated future economic benefits This 
alternative is extremely restrictive of GSM 8 use 
Of private property even though & would 
eirninate many inpacts Several alternatives 
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@dst, wih measures to reduce those impacts. 
including the Proposed Action. 


IV.N.2. Proposed Action Alternative 


Applicant Proposed Action. 
IV.N.3 Return Diversion Afternative 


The diversion of Sheep Rock Creek would 
prevent surface flows in the drainage trom 
contacting acid producing waste rock materials 
in the East Waste Rock Dump area. The 
method described in the Proposed Action would 
divert flows from the Sheep Rock Creek 
drainage northeast into Conrow Creek The ! 
method described in the Return Diversion 
Alternative would divert Sheep Rock Creek flows 
around the East Waste Rock Ournp and 
reconnect with the natural drainage on the 
south side of the dump. The benefits of this 
atternative are the same as those for the 
diversion described in the Proposed Action, with 
the added benefits of preventing potential 
negative impacts to Conrow Creek from 
increased discharge volumes. The cost of the 
Return Diversion Alternative is estimated at 
approximately $372,800, whereas the cost of the 
Proposed Action measure is estimated at 
approximately $226.500 The Return Diversion 
Atternative would cost an estimated $146 300 
more than the Proposed Action The Proposed 
Action measure is less restrictive of the use of 
private property, but would not yield the 
increased benefits of the Return Diversion 
Ahernative in preventing impacts to Conrow 


IV.N.4 Divided Dump Alternative 


This alternative provides alternate locations for 
waste rock disposal to prevent the contact of 
surtace water in Sheep Rock Creek with 

acid producing waste rock materials in the East 
Waste Rock Durnp area Under the Proposed 
Action, the East Waste Rock Ournp facility 
would expand. and Sheep Rock Creek would be 
permanently diverted into the Conrow Creek 
Grainage to prevent the contact of materials 
Under the Divided Dump Alternative. the East 
Waste Rock Ournp would not expand. and 


several other areas would be selected from to 
provide waste rock disposal capacity (see 
Chapter fi, Map 0-3). Waste rock Gump areas 
provided on the west side of the mine would 
eliminate the problern of contact of materiats in 
Sheep Rock Creek. Wf areas on the east side of 
the mine are selected. contact would be 
avoided by construction of a temporary land 
bridge across Sheep Rock Creek to access 
waste rock disposal areas east of the creek A 
Culvert would be constructed to allow the creek 
to flow underneath the land bridge A! mine 
Closure, the land bridge would be removed and 
the creek would be allowed to flow in fs natural 
channel 


Both the Proposed Action and the Divided 
Durnp Alternative would prevent Sheep Rock 
Creek flows trom contacting acid-generating 
waste rock The Divided Dump Alternative 
provides the additional benefits of maintaining 
the integrity of the Sheep Rock Creek drainage 
Channel, and eliminating the need for long-term 
maintenance of a permanent diversion structure 
The additional direct and indirect costs 
associated with specific components of the 
Divided Durnp Alternative are listed in 

Table 'V-16. 








Estimates available for the additional direct 
corts total $1,275,000 for Area A; $8,000,000 for 
Area B82. $10,000,000 for Area B81. $6,400,000 
for the land bridge. $4,200,000 for Area C1. and 
$18,368,000 for Area C2. The total additional 
costs would vary with the areas selected For 
the minimum disturbance scenario (Area C2). 
the total additional direct costs would be 
$186.368,000 For the maximum scenario 
(Area A B2. and the land bridge) total costs 
would be $15,675,000 Estimates were not 
available for many direct costs. including 
increased capRal costs to support longer hauls. 
and the costs of constructing a new pit access 
road and new haul road to the West Waste 
Rock Durnp area Other costs include 
nonquantiiable costs and inSirect costs such as 
dumping delays. increased land disturbance. 
and aesthetic effects of the new havi road The 




















Table Iv-18 
Owect and indwect Costs of the Divided Dump Alternative 











Area B2 





increased hauling costs due to longer hauling distance 
increased capital costs for purchase of additional equipment 
pled a cematae 





Area B! increased hauling costs due to longer hauling distance 
increased capital costs for purchase of additional equiprnent 
increased land disturbance (land in Section 2! would be disturbed) 





Dumping delays due 10 time frame for sot stnpping 
Compaction, toed Gunpha) SlaBorme, OR Soadny of mater and 


= = yh 
increased hauling cycle times due to specific placement of waste 


Sameing Senge CoprEanaay 5 te < mantel dus te Guo ins of 
ome Sanaa ~ 70 percent of the Sheep Rock 















Area C1 increased hauling costs 
i 








As Haul road construction 


Comprehensive erosion cortrol systern to maintain road and hillside 
Aesthetic effects of large road cut and erosion on hiliside 











meas aon 


increased hauling costs 
Increased capital costs for addiny ai equpmert needed 











Source Foster and Nos! 1996. 
a - estimate not avaiable 
b = non-quantifiable cost 

















Grect and ewirect costs of the Divided Durnp 
Ahernative are very large in comparison to the 
Proposed Action This aternative would provide 
for much greater reguistory restriction on the 
use Of private property than the Proposed 
Action. 


V.NS5 3:1 Slope Afternstive 


This atternative provides an alternate method of 
waste rock Gurnp slope reciamnation Under the 
Proposed Action. waste rock dump slopes 
would be reciaimed at a combination of grades 
ranging trom 2:1 to 3:1, depending on the 
location Under the 31 Slope Atternative. 
additions sopes in the East and South and 
West Waste Rock Ournps would be graded to 
3:1 prior to revegetation. The 3:1 Slope 
Ahernative would address the concerns raised 
in the Court Order and Settlement Agreement 
regarding the feasibéty of reciairning 2 | waste 
rock dump slopes Utilizing 2! slopes would 
cause less surface disturbance than 3! slopes 
and would require less sof stripping and 
The total additional cost for reducing 
slopes under the 31 Slope Alternative is 
estimated at $13.263.400. inctuding $12,000,000 
for regrading. $1 200.000 for sof stripping. and 
$63,400 for vegetation Other indirect costs 
also may resutt This alternative would be more 
restrictive of the use of private property than the 


Proposed Action. 
VN. No Pit Pond Alternative 


This aternative describes an alternate method 
of pit reclamation. Under the Proposed Action. 
the pit would be allowed to partially ff with 
surtace water and groundwater following the 
end of mining Water would be pumped from 
the pond in the pit bottom to the permanent 
water treatment plant as needed to maintain the 
pa as a hydrologic sink. and to prevent poor 
Quality groundwater trom leaving the pi area 
Under the No Pt Pond Alternative. no water 
would be allowed to pond in the pit bottom 
Surtace water and croundwater that enter the 
pl would be collected in a surnp below ground 
and continually put ped to the permanent water 
treatment plart The pit also would be partially 
backfilled to the 4 806 foot level (approxirnatety 
100 feet) in order to provide safe access to the 

















floor of the pl for periodic mairtenance of te 
Oowsienng syste 


The Gewstering system woutd cost an estrnsted 
$75 000 to $150,000. inchuding costs for shullow 
wes, pumps electronica and pipsiines 
Potertia’ pa dewatering ouffow under the No 
Pa Pond Atternative is estimated to be up to 
102 gpm compared wih 54 gpm urder the 
Proposed Action However the same size 
water treatrrert plart wousd be constructed 
under both afternstives because the plant wes 
originally designed to handle flows in excess of 
those estimated under the Proposed Action 
The main dillerence in cost of the water 
treatmert plart would be the operating costs. 
specticaly the chemicals used in the trestmert 
process These costs cannot be estimated at 
this tne because of uncertainties in effiuert 
Quality at mine closure The additions costs of 
backfilling the pi under this afternative are 
approximately $296.000 Overall. the additiona 
costs of the No Pt Pond Alternative would be 
approximately $371 000 to $446.000 This 
aternative would be more restrictive of the use 


of private property 
1'V.N.7 Partial Backfill Aternative 


This alternative describes an alternate method 
of pat reclamation Under the Proposed Action. 
approximatety 19 acres of pil benches would be 
capped with rock and sol and reveyetated. and 
approximately 235 acres of the p'\ would not be 
revegetated Under the Partial Back? 
Atternative. all acid producing roc« within the pit 
(approximately 254 acres) would be capped 
with oxidized waste rock and sol, and 
revegetated The pl would be backfilled to a 
Gayligtt level and the upper pil slopes would 
be reclaimed Material to back? the pi would 
be removed trom the East and West Waste 
Rock Dumps One of the primary benefits of 
this alternative would be the reduction in the 
amount of surtace water recharge in the pit that 
potentially needs to be treated (by up to 
appruximatety 52 gpm) because stormwater 
could be routed directly off of the reciairmed- 
slopes out of the pill area It also would. 
therefore. reduce the ammount of dewatering 
required to maintain the pi as a hydrologic sink 
Additionally under this alternative a greater 



























0 Siege Aewrratnce 














portion of dis&. ‘bed lards woutd be 
revegetated. ard te size of he East aw Weal 
Weate Rock Ownps would be reduced 


The costs of bactdlling te pl arn capping wah 
Gade rock and topsod are esirrated af 
$32,500,000 PR water punping ar restimnert 
would cost abou! the same as the Proposed 
Action Another Gaadvertage of tus sternative 
ts hat partial bectdlling of the pl would restrict 
or prectude the potertia’ tare mining of ore 
under of adjacert to fe ph. Gecause of te 
@arematy large costs associated wih backing 
the pa. the Parte) Beckfl Aternative would be 
much more restrictive of the use of private 
property than the Proposed Action The 
agencies conducted 8 saparste evaluation to 























Getermine the economic feasibe@y of this 
menatnve 























fV.0 CUMULATIVE IMPACTS 


Casragative enpacts are defined as the rnpacts 
wt ren tom the rncremeres effect of an 
ection, decision. or project when aratyzed wih 
reapect to offer past. presert. enw ressonatty 
foressestie faure actions (FFAs) For tis 
era@tyes. ecuore oF projects heve been 
@arrined ful ave in the sane gerers 
geograpfic ares as the Goiden Surtight Mine 
ard that heve potertia’ enwrormnerts impacts 
on the seme resources as those impacted by 
the Proposed Action or stternatives These 
projects consist of other mining operations. 
other potertial large-scale enployers. and 
exploration activty in the vicintty of the mine 


1V.0.1 Area and Time-Frame for 
Cumulative Analysis 


The specific area of impacts analysis may be 
Giierert for each resource The Proposed 
Action is relatively distart trom other mining 
aperations or large-scale projects This 
Gistance tends to lirmé the potertial tor 
curndative impacts These projects ard 
resource disciplines occur both within and 
outside of Jeflerson Courty Because 
county-wide curniative disturbance data are 
unevellable curniative acreage comparisons 
could not be made impacts analyzed trom 
Pasi actions were generally limited to past 
actions at the Gokijen Surtigtt Mine The 
aratysis time period exterds for the life of the 
























The Mortana Tunnels operation is a goki mine 
located 45 to 65 miles north of the Gaiden 





materats Current enpioymert a te mire is 
285. wih closure schediied in 1998 The 
potertis exists for the nearby Otlemornd HB 
Mine to utfize the concertrating ptert for 
processing efter Gosure of Mortara Tuvwis 
the concertrafing plert cornfinues operation. 
epproanately hall of the current enployess wi 
be laid of when the mine closes # the plea 
Goss not continue operation nearly af of the 
285 employees wi be laid of «ft is not known 
at this Une whether the Mortare Tues 

Operation w@ asflierng! to ederd the Be of the 
mine based on the location of other resources 


a the tactty (Mier 1995) Potential mpacts 
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CHAPTER WV CUMULATIVE IMPACTS 
Continerse sme Mine and Processine Pars + Exgtorafion geophysics! enc comenruior 
Ths operaiion is located near Touresrd. + Gouwuata morta ed ofirg 

e@jacert Brosdeme Costy epprosmatay + Orfitng to defre mMatie rectenafion 






36 mes fom the Golden Suraagyt Mire Ouse to 
Qs @tarce ew locafion ne Gileret cowry 
nO csTassiive Unpacts wousd be eticpsted 
form Os project 


The Best Mourtain operation is a cyarude heap 
teach mire located a the western ord of 
Sive Coty. approimatety 42 mites trom 
the Gaiden Surfigtt Mine The mine emptoys 
epprasdrately 70 workers. mosi of whom five in 
Arecorda and Bute (Blodget! 1995) Most of 
the recoveratie ore reserves have been tapped 
oul and closure is articipsted in 1997 or 1908 
Giosure of the operation could cortrtnse 
gay to crrusative eTGloyment impacts of 
the No Action Akernative. as the mine is located 
in the regional job market of the Gaiden 
Surtigyt Mine However no currufative rnpacts 
to local government finance would ocow due to 
Rs location ins Gilerent courty Curnnéatve 
’npacts to other resources are nol anticipated 
because of the geographic seperation of the 
two runes 


Minera) exqsoration uctilles wihn the perma 
boundary heve Leen evaluated for curnfative 
enpacts to the extert possite based on existing 
formation The resis of the exploration 
actviies, however may GeruBy vate ore 
bodies witun the project area §=Such ore bodies 
would likely be proposed for mining in the 
haure Since the resis of the exploration 
program are not known #f tus time. the 
asuiative mnpacts of polertia Kaure muring 
actVaies camwuot be estinated Ciustutative 
enpects of exploration actilles were lenfied to 
er@yes 0 cvrert awd proposed disturbances 


GSM 8 cwrert Operating Perma tor exploration 
inchudes the toflowting actaies (GSM 19050) 


Gactoga TEANDING 
Geatoga geaphyecs ans geochern a 








































mame 
+ Oréling to evaluate gectectvucs’ statity 
° inatafiefion of ncinomsters. 
+ Excavation of geclectwical geophysical aw 
e@qgtoraion vewhes aw tes! pis aw 
¢ Road construction tor Griing aw vectrg 


The Gusturbaence ares tor these actvlies 
rchates approxtrately 736 acres ous Of foe 
6.250-ecre exgioration perma bowery GSM 
6 preser@y developry 8 geciogk made to 
dstermine whethe eddiions ating 0 
wdergound exploration 6 werrarted ©) tec pf 
wea However there are © rreneciate plans to 
conduct such acti@y af tus time 

































inchude those Gus to other mining operations o 
hare proposed operations No other types of 
acthilies in the region have been idertiied that 
would cortringe to these cusrusative enpacts 
The Gaiden Surfight Mine is located relatively 
Gatart trom other mining operations The 
iosest active mig operation is aperated by 
Mortara Resources located now Bume 
approximately 72 mbes trom the O-nwden 
Surtgt Mie Contiretg Lime opersios 4 
mire ard processry, plart new Townsend 
approximately 1) rées away Ove to the 
Gatarwe Of othe operations. no csnsatve 
pacts are anticipated trom Gakien Sunigtt 
Mire operations No (eure muning beyond the 
Proposed Action @ curren@y known o 
proposed 

















Past ar preset acthties © the currahative 
ects area Consiiered tor paleortctagy 
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moarwenet ew ta@ress eens te Ohad 
access © or reerited ay 0 poet 
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on GSM ter nem Shwap Aoct (ste 45787) 
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Faure pare to develop borrow sess qaves 
ard conduc ation egiorsiion oot etw 
the proposed perm! expension bousrviertes 
Coasd Grec8y enpact pctert tosses bearing 
formations » Gections 28. 71. and 29. awd 
Co.sd lead to hether access aru) auty 
reairitions 1 fwee seas a8 eed a8 ako 




































Capra tative enpacts to wale resaurces may 
cco in the ares mrrauviing the Proposed 
Acton § othe projects at ernpact eurtace a 
vorvwate resovces ae located eft o 
nee the Granage hasrs polertia®y enpactad 
by the Proposed Action o othe gternatwes in 
the vcrwy of Gakien Surtigtt Mine no othe 
raves that wad add enpects to wate 
resaurces we CTer®y erties ‘cue 
hagh preexisting ead n@ragen levels cagied 
wOh tahoe tarmeng and rigation practines 
orvnetaiaty andr of the mire ae may heave 
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f chore actety ure GEM § exatiry 
aperaing (har ty exphorsicr mec end 
Ee ee ae 
dagtves Gust bor ground Genrherr es ty 
Eig coed CONetr werting ent citer 
ate Che te Phe ermal extert oS arte camer 
emotes 7 a ree Meee a teten aru 
Ccrertase mwrwnaty i omeerre © He wee 


Cem erperty Vor emai perme we 
reat) he tad «§ se memEred parte see 
ote a te eke he Cem hai earts bor 
we Proposed Actor exphorstor evi other 
atte 6 Pe wee wert Cr antore 
ogix at tame wt totes or qt, 
arteries arnt cut te en ootedt fer ame to 
he cherie WF he wre et or the 

rn iio Gat een ts a quit, Fe tie 
10 here Fey ornate Ccreritnae 
me cmt © he mre wee 





































































W O12 Land Uses end Plans 


fate prpuen J ord se Pe ens 
Ce 
ot wee red, \reesestte tire otto 
mw te rwredae owe wre, Km 
Urs ik ot Qmrherres wd garg me, 
rw 8 eee I OM gg ow prapoesd 
enw titr gitie Pe paerts ow 
he eg "ee tee Oertied Pe ens 
Cortrtnte to Cum sai mperts 0 er! se 





























The thes mar proposed perm eres 
Cow rtet © GEM 1s urvert Operating Perm! 
to exporaior ercommesen 6 7% eres 
weauang $07" acres SD he ret eure parent 
baie, fae reicr etvies we seyegmet 
to toy calegor@s (Olass | to 'V) I Ort Genet, 
ard Werte ott, Oem = Ostred a oe 
Coret) and Ciaes '¥ as hugh Cerety Most of 
he exhort acteuty « I Cees ) rherety 
"etna V9 gmhom fhe sutere Comers ont 
tee S Gautier s atte he exhort 
pert bower, tutes cenermne J sens 
attr he exporter perm triwmdery mchdes 
27% acres of GOM tent 174 acres 

BOM aternanered ern TM wrens I tae ore 
ad 6 ares I she prwame arnt tue 
Carters a oterged # Hare I oi 
ord WC ares SJ BLM etme vmered ent an” 
ares ST mame ord tr ste IM acres wr 
eo more her 000 ares UnreCeemed a any one 
ome 


































Shane wteurtans ards ae ecnkd te Merted 
by exphorstor actety « 776 Ra 
Sectors 6 17. 20. 2). 2 2 ond THE Rew, 
Sertor 3 omever expborshor ectwties 
ei Oe Ow eee he Suet OF pErenerert 
Conuere OF her emert I Gratres ower 
Se wae 6 ers ort Merete ernat ws 
Loe or ome he he Mane mers estan 


fermen atten art garng oem 
Cwroug? sal COM GEChor ant Comeinuctior A 
ute ene fiver teria "he esphorsicr 
et i ee 
Odie > I ares of the Bl Morton 

ti erert ard MR vo 0S acres © fhe 648 arnt 
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Wilkerson Alictmert beyond the currert 
Gisturbance boundanes Table 'V-20 shows 
curnulative disturbance witun the Bul Mourtain 
ard Hi and Wilkerson grazing alotmerts 
Potertial new disturbance trom exploration is 
estrnated af 70 acres in the Bul Mourtan 
Abotrmert and 30 acres in the +48 and Wilkerson 
Aicarmert. This would cause @ temporary loss 
of approximately 9 AUMs in the Bul Mourtain 
Aictmert. and would contribute to the 


temporary toss of earty spring grazing pasture 
in the Hii and Wilkerson Alotmert 

















Exploration atso would add slightly to the 
minimal anticipated impacts on dispersed 
recreation in the area (see Section fv 1 2. 
Proposed Action Atternative. of Land Uses and 
Plans) However these impacts would not be 


sgniicant 


Land use impacts of exploration activities are 
considered temporary Reciamation is on-going 
during activity, and. upon cornpietion of the 
program, all disturbed sites wil be reciaimned 
within 2 years of the last disturbance created 
No other curnuiative land use impacts have 














forms to the landscape Visual contrasts in the 
mine area would increase slightly These 
contrasts would be reduced as roads ere 
reciaimed following exploration Other 
temporary visual disturbances created by drilling 
and other activities would be minimal 


No other projects have been Kentiied thet 
woud contribute to curnuéstive noise impacts in 
the project area. wih the exception of 
exploration activty af the mine Noise would be 
generated by Grilling anc road construction for 
exptoration Noise levels in the mine ares 
would be increased by these actives 
However impacts on sensitive noise receptors 
are expected to remain mirwna 


W.0.3j Social and Economic 
Resources 


Curmsative social and economic impacts woutd 
resut fromm af proposed or envisioned actions 
that Nave the potential to affect population. 
community services and infrastructure 
employment. the economy. and public finance 
The study area for social and economic 
resources for most impacts is defined as 
Jefierson County but includes areas of other 
counties where they are part of the regional job 
market Cumutative effects were Certified for 
employment, economic, and putilic finance 
impacts 


Mortana Tunnels. @ gold mine located in certral 
Jefierson County. is scheduled to close mining 
operations in 1999 Unemployment caused by 
closure of Montana Tunnels could potertially 
exacerbate unemployment caused by GSM 
scheduled layoffs Most current employees of 
Mortana Tunnels reside in the communities of 
Jefierson Cty Clancy. and Helena. 45 to 
65 mites north of Whitehall and the Golden 
Suntight Mine Employees of the two 
Operations are in the same regional job market 
Currently the total employment for the Mortans 
Tunnels operation is 285 (Miler 1996) The 
potential exists for the concentrating plart to 
continue operations. | supply sources can be 
obtained trom other mines When mine 
Operations cease approximatety half (143) of 
the employees wil be laid off # the 
concentrating plant continues operation if the 
plart does not cortinue operation 250 to 

2785 employees are likety to be lak of 


Under the No Action Aternative most of the 
approximatety 205 GSM employees would be 











































tats of in 1997 o 1998 # Mortare Tuas 
Gosss 2 years iter oivusis lat of trom tus 








GSM empioyess would be ist of trom 200 to 
2001; G3 fom 2002 to 2003, 50 fom 2003 to 

2004. ard 4 trom 2004 to 2005 Emgioyees 

tat of from Mortars Tues rn 1999 woud 
potertia®y compete for jobs wth GSM 
engioyess lett of starting h 1998. proved 
that transfers of othe employment opportunities 
are not evelatie to ether GSM of Mortara 


Tunes personne 


Pubic finance sis0 would experience curmusative 
eects trom closure of Mortans Turnmets and the 
Gotden Surtigtt Mine in 1994 GSM 
cortriused $16,917. o 17.2 percert of the 
property tax revenues for the courty genera! 
fund. Mortara Tunnels cortributed $2! 460. or 
19.5 percert Under the No Action Atternative. 
the courty would lose GSM's cortrinution in 
1997 of 1998 and Mortars Tunnels cortribution 
im 1999 - potertiafy 30 to 40 percert of ts total 
revenues trom property taxes This could 
impose considerate fiscal constraints on 
courty budgeting the potential tor budget 
Oeficts would increase Under the Proposed 
Action. GSM cortributions would decrease or 
Girortinue st the end of the operations period 
im . “06. approximatety 7 years tofowing the 
Mortana Tunnels Closure This is @ relatively 
shor period of time for a county to experience 












































two major decreases in tax revenue Schoo 
Gistricts for the two mines do not overlap. 80 
Were woud be no curative effects on schoo 





Gosure of the Beat Mourtain operation 
42 mbes away m Siver Bow courty, coud 
potertiaiy cortribute to regiona! unemploymert 
eects Of mine Gosure. as f is located within 
the genera’ regional job market of the Gokien 
Suvigtt Mire Coosure is scheduied 
epproxrnatetly wih the next year However 
these impacts would be minima because 
Gosure would occu sever! years before 
Gosure at Gatien Sunlight Mine and Bea 
Mourtain Coes not engioy 8 relatively large 
nueoer of workers 























No Ofte operations have been Centiied that 
woud contribute to cumulative impacts in the 
Wudy area 


".O.34 Hazardous Materials and 
Wastes 


As discussed in Section 'V K Hazardous 
Materials anc Wames there would be no 
signicart curnfative impacts Gue to hazardous 
materaits use and storage at the ste 


W.0.3/ Cuferal Resources 


The curntative effects area for Cultural 
resources has been defined as the area within 








Between 1960 arc 1996. 1) cultural resource 
iowertories were conducted in the vicinity of the 
Gaiden Sunlight Mine (see Chapter Ii, 


Tatie 120 and Map W7) These invertories 
ertited '5 shes that are efigitie to the NRHP 
(see Tatie 'V 17) Seven unevatusted sites le 
within oF adjacert to the Proposed Perm 
boundary (24/7 2277. 228 229 296. 762. 042. 
ard 944) (see Section i. 3 Cuftural 
Resources identified in the Project Area) Stes 
247227 to 279 are assurned to heve been 
previously destroyed under actiies conducted 
a8 par of ourrently permitied operations 


Nineteen sites eligitte oO potertialy eligitie to 
the NRHP that have not been directly impacted 
under past or present operations are located 
within the curndative effects eres for cultural 









































completed tor the entire cuusative effects area 





access and human presence as a resut of 
exploration activity and past and present 
activities 


In addition to the } potentialy ehigitie sites 
Girecty impacted during past and presert 
operations at the mine (24/7777 228 and 
(229) 3 additions! eligitie o potentially eligitie 
shes would be directly impacted by the 
Proposed Action (24JF042 044 and 109%) 
An addttiona '6 sites sige or potertialy 
@hgitie to the NRHP are located within the 
ournuiative effects area tor the Proposed Action 
and could experience impacts rotated to K\aure 
activities These nchle sites 
24.002. 206, -712, -717, -762, -1062, -1063. 














1908, and -1123 (see Tabse fV-17). 


NO3m i WNelve American Concems 


Otsturbance to traditions Wewsy vatues of 
Native Amencans end offer ethruc groups trom 
Oevelopnerts associsted wih past and preset 
projects and exploration activllies could coow 
© the currusative effects area f they heve not 
been previously Certifies No Native American 
reigious use ereas heve been Wertiied hm the 
curnuiative effects area trough cortact wih 
potertialy affected tribe groups however 
consuRation wih the appropriate tribal councis 
would be required under the American indian 
Religious Freedom Act of 1978 prior to any 
future actions in the curruéative effects area on 
public lands 


Tatus p@a located west of the permit boundary 











between the BLM the SHPO. and GSM Any 
Cisturbance to these patert protected sites 
could result in legal action No additions! 
cuttural properties of importance to Native 
Amerncans have been Certified in the 
curative effects area 











374 











VP POTENTIAL MITIGATION AND 
MONITORING 





WP.1 Geology, Minerals, and 
Paleontology 





Meeee G) Geodetic monforing programs to 
Ostet gourd Movenerts associsied wih the 
lendeitde blocks at Gatien Suntigtt Mire are 
Geecribed in the Operating Perma. This 
measure s Currer®y in place ard would be 
continued for af shernetives Currert reporting 
is On @ mordtty basis in addition to geodetic 
monoring the mine sso mornfors 
inciinometers ard pezormeters These Gata are 
reported arrumiy ff any new movernert of the 
side blocks is Oetected the appropriate 
agencies would be notified prompty and 
montoring rtervels and reporting frequencies 
increased as appropriate § Protocols heve been 
developed tor actions to Le taken # renewed 
ground movernert is detected 


Agency notification and review of block stabéity 
we occu Fany of the tocwing crtere are 
exceeded 



























+ An average groundwater increase in the 
Bozeman Unt wittin the Surtigtt Bloc of 
Greater than | foot 4ring any | -mordh 
perog 


+ A cunuéative average grouwiwater lieve 
increase of 10 fest in the Bozeman Unt 
watun the Sunlight Block. wih reapect to 
Nowernber 'GO4 levels 


+ if movement is indicated by nciinometers 
located waitin the Suniight Block or 


Gacernitie trom geadetic monforing dats 
over @ pentod of 2 morthe or more 


Ciectiveness ‘he measure woutd provite tor 
detection df any tether ground movenerts in 
the Wertiied site tinck arena = movement is 
detected appropriate mingation measures ors 
be taken to re-estatiien stab’®y Such 






meesses COs nctude redistriagion of waste 
rock ~Gewslering recortouring aw buttress 
construction » side areas ‘hese measures 
were USEC 10 SUCCESS, address De site 
block MOwenerts experienced in 1904 


Agghcation Ths measure woutd appty to af 
mMerratves, mcuding Te No Acton Aftiernative 
sae PorQ@y gourd movenes © fe fast 
Wests Roct Ou 


Meare GZ Geodetx montoring programs to 








Oetect gourd movemnerts associated wih the 
East Waste Roct Ournp areas woutd be 


englemerted sia to those Currer®y used 
thre existing side bloc’ area ard described 




















+ Wesley montoring of corcrete sisbs ard 
foundations using etersoneters metaied 
trougrou the mi shops crushers enw 
aart ste 


+ Moretty optical level surveys of the grding 
a peers 


These measures would be comrwed # 
averse TOveTnert s Ostected the approprute 
agencies would be prompiy notified and 
appropriate eps taken to ensure the sstery of 
er choyess ad protection of the eewrorvnert 


Eftectvensss ‘hs measure woutd provuie tor 












Ostection Of ary Movernerts wih the ore 





couéd reat ponding of surtace water ov 
Gansvance of the cover in such @ wey as to 
reduce the cover slectveress / preventing 
w@@retion Such demage can be miigsted by 
merterarce activities wth wasd mchie 
regrading of the rmpoundmert aurtace 
ected evens ard reper of the cove as 
needed to restore fs tuction ew martan the 
deered gapes on the mpowwment artace 


Ciectvensss Mertere ce ectvtes petormed 
a2 needed to the epost ertace aw the 
tangs caps ecsd be Hectve § martarwy 

cover Whegty end trwtion 





















Agghcamon Thus measure wots apgty to af 
shernatves, nctudirg the No Action Atera’ = 


evs Consfuctor feesbily concerns 


regariing pil bectilling ectdiies unter te 
Parte Bact Merete 


Meeeee GS 4 Worker aalety ard eats corer 
of pt wal surtaces ere concerns for he 
proposed placemert of bect## in he pf under 
thre Parts’ Bect®S Aterratve in order to 
address hese concerns 8” evaluation would be 
made 0 potertia @tenatves tor construction 
Such conmruction sRernaiives cousd nctude fhe 


tobe 


+ Construction of the pf wal beckt® by 
working up from the bofiorn of the pa rather 
than end GuTping While fs option woud 
reel / placemert of @ mure Consisters 1% 
wh reduced rsh to workers. &§ would require 
greater volurnes of bech®S materw agera 
the pt walls (up to § or 6 tres as mucty 
ard mey be cost promibive o 


+ Use of remote-cortroied equiprrert tor 
yading Of the (8 wal covey Sapes to svow 
eatery reks to workers 


Efiectveness Aternatve construction methods 
wousd ertal consiteratie addons costs and 
would not likely be cost elective in producing a 
rofatie tong term rectemation plan 


Agghcation ‘hs measure wousd apgty to the 
Para Bactt® Anenainve 



























aus Ober! pects © pretovely witerdad 
patecraningoy ‘eanrces 


Memes Pl. # previously wwocwnerted 
palecreciogics) deposiis ee located Guring 
praject operetions GSM wosd cease activites 
i the eres ural the rescuer coud be 
oxarwed by proleesorw 
approved by the date aw/o Bim # 
ugicert pstecrtclogcs esosvces ee 
GereMed enpacts esd be wWigated frag 
@ enprcprate vean7ert plan enproved by the 






















——~E em ov cemp 

















ard recovery of the resources f tus 5 dserned 
necessary by the state or BLM 


Aguiication This measure would apply to 
norwnen 









WVP2 Water Resources 


eves Werd@ocsion ew repiacemars 
reduced Gischarge of retaned wales aly 
rg ow seeps 


Meseure WY). A monforing program woud be 
ettatitehed to quart#y discharge ar water 
quailty @ springs in the project area. arw to 
Gerafy ary reductions in flow of water quailty 
Oata cofiection everts would be trequert 
eroug? to detec! spring reapones to sessorw 
veratons end pl dewstering 


Migation of reduced Siecharge af eurings 
wousd be accompitshed by tthe: development 
of the elected spring o by Guwting water from 


















aren Of He apring af he water tatte. 


Mmgation cf reduced water quaily woutd be 
eccompiiehed by estatiiehing edotiorws water 
sovrces ty wédife ard vesiocs use 
adhd eae wasces woud be obtained 
torn weate’ water diecharged trom the 
permanert wate vesimert pleat The rested 
water woutd be diecherged es surtace wale “ 
a Merve thal provides « while Wer «<b 
bensitcty use eres 


Citectivensss "he measure woitd docusrerd 
vethors © apg Sacferge aw aig eae 
Quaiy ed provide dats 10 daterrrine | changes 
* apr fows ov wate quaily ave occurring as 






































seve Pt QorWweuty discharge © afecet 
nrosrenyraptec wis 


Measure W.2 Pt pond water levels wotd be 
monfored to ensure that the pf por elevation 
remars below the gourdwater discharge 
Gveshold devation of 5 050 fest ff the pf pond 
love exceeds gevation 5 050 fest appropute 
measures would be taken to reduce the pord 
leva Such meesures would inchue additions 
pumping end /or water vastmert tactiws 


Wate level ard water quailty downgrader of 
the pl a80 woukd be monfored to confirm that 


a maexgmurn pond elevation of 5 050 is efiectve 
1" eirrirating pa discharge to achacert 
Stratgragfuc urs «The 5 050 elevation was 
derived from modeling studies ard the 
appropriateness of ffus estrnaie shousd be 
verfied Such monforing would rdicate ft 
adjustmerts are needed to tus proposed 
maximum pond sevation in order to protect 
vourdiwater outeste the pa 


Effectiveness. Ths measure woutd prevent pa 
pond water levets trom exceeding the threshotd 
Gacharge devatky and thus mitigate the 
potenti’ for degradation of the surrouruting 
vourwwater 


Aggication This measure wousd apply to af 
Mervaive emere ponding im the pl would 
ocow This ensure sso would apply to the 
Parts Bach?® Ahernatve etuch wosd require 
martarwg the gouriwater surtace a 7 bslow 
@evation § 050 afthough no apen pond wotd 
remain in the pa =Monforing of grouriwater 
levels wouéd be done ve monforing wells 
wetead of porn! level 







































tse §=Erosion fom mcressed flows © sveam 
Charmets due © fe Sreap Rock o reasn 
aero 


Menage W.)) Under the Proposed Action. 
increased erosion could ocow within Conrow 
Creek arxi the titutary to Conmrow Creek 
following the troduction of additions flows 
trorn Sheep Rock Creek Under the Return 
Onersion Atlernative increased erosion Cuts 
occy within the unnamed trtutary to Sheep 
Rock Creek as a result of Giverted flows 
Periodic examination of these channets anv 
martenance would be performed 
Martenance woud nchude the addifion of 
erosion protection © aflected Channs reaches 
and/or instalation of check Gams o cther 
grade cortral strucves GSM hes Committed 
to visually inspecting Conrow Creek after storm 
everts ard addressing channs damage This 
woud apply tor the unnamed toutary to Sheep 
Rock Creek under the Return Diversion 
Menanve 


Efectveness Pertodic examination of channets 
and maintenance as needed would mligate 
@r08i0” from increased flows in Conrow Creek. 
the tri usary to Conrow Creek or the unnamed 
witefary to Sheep Rock Creek 


Agpiication Ths measure would apply to the 
Proposed Action and to other alernatives 
which would include the diversion of Sheep 
Rock Creek into Corwow Creek ts measure 
wousd apply to the Return Diversion Aternative 
for the unnamed tributary to Sheep Rock Creek 


teaue ARO retease fom weste roch snp fat 








a) 0 wate Quality rmpacts are Getectad 
monforing welts af the mixing zone 
boundary Gowngraderr trom the East Waste 
Rock Ournp. loceltzed capture of 
vorWeutie may ce needed to comain ARD 
transport along pretcrertaal Giscrete flow 
paths tal were not a ticipsted by he ARO 
tate ard transport! mode (see Apperdin J) 
A vourwWeame capture system srnfa to te 
system Gescribed mn Appercin A to the West 
Waste Rock Ournp woutd be insisted 
Capture of discrete phurnes trom the East 
Waste Rock Our woutd not require a wel 
System a8 extensive as assurned to the 
West Waste Rock Oump The contingency 
design mm Apperda A that proves for 
veatmert of approxenatety 20 percerd of the 
predicted fun on the east sate ss Cconscered 
adequate fcr hws miigation measure 


b) ARO «npacted seeps may emerge af the 
toes of the dumps where preterertial 
Oraineqe paths occur within the dumps that 
lead to discrete “perched saturated zones 
at thee base Shallow gourwiwate capture 
systems such as toe Grams arourd the 
peripheries of the waste rock dumps would 
be instalied to supplemert the primary deep 
capture wel system or 


C) In stu treatment systems would be instaiied 
in the shallow ( perched ) aquile zones. 
including the alluvial materials over bedrock 
On the west sxe aru or the cofuvial /aiuval 

materais © Ratiesnake Guich o af other 

locations downgrachert of the East Waste 

Rock Ournp One exarmgpie of this type of 

emerging technalogy 8 2 funn and gate 

approach whch incorporates groundwater 
barriers at fume! the ertiied 
cortaminarnt plumne(s) fwough constrained 
location(s) within the shallow aquifer in sity 
reaction wate such as lenesione Med 
venches are instafied at these gate 
locations The reaction walls provide 
essertia®y sermupericus barriers which 
aioe water to pass tas fer the disscived 
metals of other cortarmmerts 


Chectveness. ‘he saytemets gorwusio 
caghure syttierns described woutd show 


rercepton Of conamwated gouriiwater that 


























































Dynasees Te privary capture eal symen 
APO-npacted gourdwater cousd bypass Pe 
cage eas Borg Suhoe perched foe pets 
word fe peypreres J wd te os 
move Crough tagh comductn@y prelerertus flow 
pate doeryradkert ton te East Waste Ros 
Ournp The supglemerts sysiens descrbed of 
provide for capture of fwese putertia’ ARO 
sayrces belore fe cortanwwied wale rayaies 
Goengradhert to benehcs uses or to sensive 
recegtors. such as te Jefierson River 
























Aggicaton These measwes wuss appty to a 
Born tet 





feeue fepect & bersiciy uses of eal 
doanyaiieat 0 capage ayatemn because J 
capase deadtuen Gects 


Messe W545 Water wots be Giecharged bon 
the permanert water treatmert plat bact to the 
aqgde as recharge oF Wo Gacharge as mrtace 
water © order to merwrize enpacts to 
downgractert benehcid uses 


Efectveness ‘hs measure ents rewre 
rpacts to bensficas uses 0 water 


downgraciert of the groundwater capture 
syne 















Aggiication Thue measure would apply to 
eran 


tease low od combed r@iom © pewewe 
euln vastverd pie’ ax aad fw caparty J fe 
ere 


Meamee WO The capacty of te permanert 
wate Vemtrert (iat ent he reevahmted av 
TOT ma re the few dee wate he 
years prior to mine closure. Ai that time, the 
actus (ae an Que) Ope rine chery, pet 
fine a ine ene pete aw fe kas we an 
uae) I roureate (agra © he tating 
wee 08 te tee wt 


Based on he degrees I uwertarty I the rae 
0 ioe tom hare eagces @ COntngeny 
meanse 3 up lo 7% percet aki? toe 
wad be Moorporsiad rio he vestmrert plat 








capacty a 8 cotrgecy © provule sorage 
to up to 6 mors oO eiicpsied eae hoe 
woud be rchsded Ths ect proves to Ome 
to made) Me phat f needed to wri 
Ree phos 











Marae 2 ee Mere ane venTet 
tac#®y eousd be comsructed lo actress 
veatmert of a spect sauce o sources Ths 
agehenertis wale veatrert tact®, esd be 
Out a fe ive ax? scavces we Gertie 
Ths sternaiwe owause may be consiierad tor 
veatrert of waste rack GuT™ ARO because Pe 
ume tame betore ARO enpacts we aticpsied 
to aco 8 longer fer 2 reascrutie des le 
a te permaret ege veatvert fiat fat of 
be ut at the ond df owe 


Efectversss Sine attr ome 
veatirwert capacty ehethe akiad to he 

perm arert wale vestrert plat des o as 
@ atdtiord separme tact®y edd provete tor 
veatrert 0 unarticosied ross 





Aguhcation ‘hws measure ecxsd angty to @ 
Renner 


ems Craching 0 wires pasion 
CEs he © deaccahtr ei ‘a veare fae 





material 6 Ol needed tor the led | adings 





lorpcsrctrerd Mo 2 


Chectreness (et! sictes ruta that tus 
08 otarwe fw ome cyte Te te rte 
Tadings ipcurctrert Mo | ard halp to 
owenwe te seepage Tat ceets to he 
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these parameters are occurring within tf root 
zone through time. Plant cover and species 
composition assessments would continue 
Estimates of erosion also would be inctuded 
besed on sol surface features such as rilling. 
pedestaling etc A similar bul abbreviated 
moniioring effort would be com_ucted af the 
tailings taciity and selected waste rock dump 
sfes to assess the potential for capillary rise 
from the tailings into the reapplied sol matonais 
and acidification of reapplied sol over waste 
rock, respectively. The length of time that 
montoring should continue would be decided 
upon by GSM, MDEO. and the BL. 


Efiectiveness. This wouic be a highty effective 
means of assessing the changes. # any. in 
seedbed materials through time as a result of 
the chemical characteristics of the material over 
which the soils were applied 














Application. This measure would apply to all 
alternatives. 


IV.P.4 Vegetation and Wetiands 


No mitigation measures are proposed for 
vegetation See Appendix N for a detailed 
description of wetland mitigation measures. 


IV.P.5 Wildlife and Fisheries 
Resources 


Issue Potential bat and avian contact with 
poor quality pit water 


Measure WF-1. When the pit lake forms, a 
monitoring program would be implemented to 
determine whether bat and avian species are 
utilizing the poor quality pit water for foraging or 
other activities. if this is occurring, a hazing 
program similar to that used for the tailings 
impoundments would be developed and 
implemented 


Effectiveness This measure would minimize 
impacts to bat and avian species trom contact 
with poor quality pit water 





Apgiication This measure would apply to al 
ahernatives except the No Pit Pond and Partial 
Backfill Anernatrves: 





issue Loss of poter@e/ bet habitat 


Measure WF-2. An inspection or survey of 
existing mine shafts and adits would be 
conducted prior to initiation of mining activities 
to determine bat occupancy. GSM would notify 
the BLM prior to closing any shafts, adits, or 
man-made structures on BLM-managed land 
during mine operation BLM would determine 
whether additional protection measures are 
necessary to prevent impacts to bal species 
that may inhabl these areas 


Effectiveness These measures would prevent 
any direct impacts to bat species that may 
occupy abandoned underground openings. 
Long-term, indirect impacts would still occur. 


Application This measure would apply to all 
alternatives, except the No Action Alternative 











Issue Loss of raptor nesting habitat. 


Measure WF-3. Raptor surveys would be 
conducted during the breeding season prior to 
the initiation of mining activities on previously 
undisturbed lands between March | and August 
15 if an occupied breeding territory or active 
nest ste is located. restrictions would be 
applied to all disturbance activities during the 
breeding season Protection measures would 
he identified by the agencies to protect 

br seding raptors. Depending on the nest 
loca. ‘on in relation to the planned mining 
actvi..28. protection measures may include 
construction constraints within 0.5 mile of the 
nest during the sensitive early periods of the 
breeding season (eg. courtship and 
incubation) The historic raptor nest located 
north of the tailins impoundment should be 
avoided if f cam xt be avokied this nest 
should be removed outside the active breeding 


season (March 1 to Aucust 15). 


Effectiveness Surveys would determine the 
potential for impacting breeving raptors during 
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nesting and the appropriate protection 
measures would prevent disturbance of 
breeding birds) Nest removal outside the 
breeding season would minimize the loss of 


annual productivity for breeding raptors. 


Application This measure would apply to al 
ahernatives. excepi the No Action Alternative 


tssue Loss of migratory bird nesting habitat 


Measure WF-4 Removal of native vegetation 
species on previously undisturbed lands in the 
project area would be prohibited between 

May | and July 31 to protect actively nesting 
migratory birds. As an option, breeding bird 
surveys approved by the agencies could be 
conducted during the breeding season and 
prior to site disturbance to entity whether 
occupied territories or active migratory berd nest 
sites could occur within the areas to be 
disturbed. If nesting migratory birds are not 
located during the survey. construction could 
proceed if nesting migratory birds are found. 
GSM would coordinate with the agencies and. 
based on the bird species detected. the agency 





See Measures WF.1 and WF.2 in Section IV P 5. 
Wildlife and Fisheries Resources 


V.P.7 Air Quality 


No mitigation measures are proposed for this 
resource 


VPS Land Uses and Plans 


No mifigation measures are proposed for this 
resource 


V.P.9 Aesthetic Resources 
WP9.a Visual Resources 


No mitigation measures are proposed for this 
resource: 


WP9.b Noise 


No mitigation measures are proposed for this 
resource 


IV.P.10 Social and Economic 
Resources 


No mitigation measures are proposed for this 
resource 


1V.P.11 Hazardous Materiais and 
Wastes 


Issue Generation of unnecessary hazardous 
waste Que [0 spills 0! hazardous materials orto 
sods, 


Measure HM-1. Mitigation of the arnount of sof 
impacted and removed due to a spill of 


hazardous material could be accomplished by 
Storing all hazardous materials in a berm lined 
with an impermeatie layer, rather than a sol or 
gravel berm Spills within the contairvnent berm 
would then be recovered with a vacuum truck 
and either recycied or disposed of as 
necessary 


Effectiveness This measure would reduce the 
impacts due to spills around tanks and storage 
vessels 


Application This measure would apply to all 
alternatives, 


Issue Generation of unnecessary hazardous 
weste due to drainage from routine 
maeirtenance operations. 





veered (odlangeres ew awhoate games 











Meneure 14-2 Mltigation of the amourt of sol 
enpacted and removed due to the drainage of 





would elvrunate the enpect to sol Used of 
Sudge woud then be recovered w&h 8 vacuum 


truck and e&her recycled or disposed of as 
necessary 


Efiectiveness. his measure would reduce the 
impacts due to the uncortrofied runcf of 


equipment wash rinsate 
Application This measure would apply to af 
anernatves 














tssue Generefon of unecessary haredous 


weste dus © omprope: herding erct/or 
reaponee % hazardous materi) spiia 


Measure HM.3 Mitigation of the impacts due to 
a minor spl of hazardous material wo dd be 
accomplished by training af personne! in the 
proper raporting and response requirements 









Rapid and appropriate response to minor 
releases of hazardous material would reduce 
the amount of sol and/or water that would be 





dangers and reduce the impacts due to spills 
Apolication This measure would apply to af 
aternatves 


V.P.12 Cultural Resources 


issue =Oirect inpecn © known culmea! 
resources. 


Meme C-1, Oata recovery wou be 
conducted at NRHP stes ehgitie ude critters 
“Oo Grecty impacted by mirung activities anc 
would be carried oul in accordance wih a 
formal treatmert plan prepared by a 
professiona! archeeciogis! and approved by the 
BLM, the MOEO. the SHPO. and the ACHP prior 
to project commencemert Mitigation for 
Grecty sflected sites oligitie to the NRHP under 
crttera a b. and c aso would be addressed in a 
treatmert plan and would inctude such 
measures as information kiosks and artifact 


Oupleys 


Effectiveness ‘his measure woud mitigate 
adverse effects trom direct impacts through 
Gata recovery, collection of available site 
information. and educations! measures as 
Getermined on a site by site basis. and would 
meet legal requirements under 36 CFR 800 


Application This measure would apply to al 
























(save indirect enpects © Cufire! resources 
frum mening ec oviees 


Meaaure C2. Mitigation of indirect impacts 
would be accomplished by lirniting access to 
archeeciogica’ sites on private land. education 
of GSM employees as to the tragie nature of 
Cultural resources. and a strict GSM 
management policy regarding casual collecting 
Of artifacts trom project lands 


Efiectveness. ‘his measure would reduce but 
Not elminate indirect empacts to cultural 
resources on both public and private lands 


Apolication This measure would apply to all 
ahematves 
































tissue Surveying Of project eveas pretualy 
urerveraoried 





Measure C3 Giass ll surveys by Quaiiies 
archeeciogis’s would be conducted in those 
areas of Section 3% tt Neve not been 
previously mevertoned f disturbance in those 
areas 6 plarmed Surveys would coow belore 
Cisturbance and before ssuance of the ROD 
Any potertia! effects io sles Wertiied m these 
areas would be consciered Trough the 
Section 106 process. 


E®ectveness ‘hs measure woud ertfy and 
assist in mitigating adverse effects to Currently 
unidentified sfes that may Occur in the 

unsurveyed areas 


Application This measure would appty to the 
Omided Durnp Alternative 


'V.P.13 Native American Concerns 


tssue Consuftafon on previausly unidertiied 


sites Of potertia/ significance to Native 
Americans 


Measure NA! # Class Il! surveys conducted in 
Section 36 (see Measure C-3) Wertity sttes of 
potential concern to Native Americans local 
tribal represertatives would be consulted to 
Oetermine f the sites should be considered as 
important traditional cultural properties and # 
80. to further determine the appropriate 
mitigation measures to avoid adverse impacts 


Effectiveness This measure would assist in 
Wertiying and mitigating adverse effects to 
currently urudentified sites that may be of 
significance to Native Americans 













Application This measure would apply to the 
Dmided Dump Alternative 

















fV.Q UNAVOIDABLE ADVERSE 
IMPACTS 


ingkemnertation of te e wrownerta protection 
measures (see Chapter ll) anc he potertas 
mingaton measures Oertthes eater mr tus 
Cegte would reduce Mos! aOverse emacts fart 
would result from te Proposed Action Those 
mevodiatie adverse enpacts Twat would renar 
we suT Tere? Detow by resource 
Unevoxiatie adverse enpacts for the action 
mMernatives wound be the same as those tor he 
a eee 
noted Tables | 23 ard 24 proweie a 
suTrnary Comparison of Impacts among 
athematives, 


1V.0.1 Geology, Minerasis, and 
Paleontology 


Unavodatie adverse impacts associaied wth af 
of the alternatives include the Giaglacemert and 
redistribution of rock materiats fromm within the 
DR ito the waste rock dumps and the tailings 
impoundmert The minerals removed via the 
mining operations would no longer be avaiatie 
a8 & potertial resource 

































































Pacemert of mine waste may lit access to 
potential tose’ Dearing deposits partioviarty in 
Sections 2! 28. and 29 and prevert future 
Study of the areas Previously unidertified 
paleortoiogical resources Could be encourtered 
and/or directly impacted during the course of 











treatment as part of reclamation wil resuit in 
groundwater levels which are reduced trom 
those naturally ocourring for as long as 
PUMPING Continues (in perpetuity) The reduced 









Qourdegio levels COU impact isch ges 
for local seeps and springs The extert of the 
impacts would Gepend upon the proposed pt 
pueTpinS level, wtuch very between the 
ahernatves as Omcussed © Section 'v B Waele 
Resources Mitigation Measure Wo) woukd 
reduce Mmpacts to seeps and springs tom pt 
Gewaiering to re axrmun exiert practical 
whercepted pf water 6 removed trom the local 
hydrologic system, During operation ts water 
8 consumed in The processing Crouk Fahowing 
mire Closure and reciamnation most of ths 
water woukd be returned to the local 
vourdwale and surtace wale sysiens va he 
permanent water treatmert plat 


Reclamation tor af of the aflernatives motuding 
the No Action Aternative require permanent 
Gverwon Of surtace water flows around waste 
rock dumps the p@ and tallings menpoundmert 
tn the No Action Ahernative and other 
ahernatives wtuch do not include dive sion of 
Sheep Rock Creek flows ero Conrow Creek af 
surtace flows affected by mine activities woud 
be kept within orty the drainage basins affected 
by the No Action ARternative Although flows 
are being ‘eo trected within the basins. once 
reclamation i. Completed the mnpacts of these 
Changes would not significantly alter total runof 
volurnes, erosion OF sedimentation with the 
basins The Proposed Action includes 
permanent diversion of flows trom Sheep Rock 
Crees above mine affected areas ito another 
Grainage basin via Conrow Crees which would 
Otherwise be unaflected by the mining activities 
Under the Proposed Action any impacts due to 
the additional flows introduced to the drainage 
would be mitigated by Measure W 3 

































ARD produced in the waste rock Gumnps are 








The potential to rtercept this flow prior to 
tgp een Ngee ama 
rue impact on the groundwater system 
erenediatety adjacert to the waste rock Gumps 
in the long term appears unevodatie The 
pact wil be most strongly tet betow the West 
Waste Rock Durnp located on the western flank 
of Bul Mountain where underying materials 


have minimal buflering capactty The 
































Secrmerta’y "ale uMetying te East Wase 
Rock Ournp has some finhe capecty to 
a@erwate Te migration of ARD The Proposed 
Achon cortaim prowwions tor monforing 
yorOente quailty ac rutaling « capture 
Sytem to COMtan any Ostected AMD pumas =f 
3 lectrucaly tease to ratal tugtty effcxert 
caghure sysiev™a even mh the fractured bedrocs 
zones Dul a smal percentage of ARD 
bypassing the capture systerns is likey to be 
umevowiatse «The impact of fs smal amout 
of ARO Gcowngradiert of the capture syste wi 
be mitigated by Ouflering and diution 
mecharwens in the aquite systens 


'VQ3_ Soils and Rectamation 


The loss of 10.000 years of sol development 
would ocour where sols are salvaged tor 

reapplication Guring mine operations Thus 
Csturbance would result! in the loss of some 





























Subsols © areas not revegetated and those not 
salvaged prior to mining operations would be 
buried or otherwise withdrawn trom productivity 
A small votume of soils would be lost to erosive 
forces during salvage and reanplication 
activities and following seeding until vegetation 
becomes established 


1V.0.4 Vegetation and Wetlands 


Residual impacts to vegetation include the 
removal or disturbance of vegetation ard 
change in vegetation composition (ie tree and 
shrub dominated communities to grass and 
forb.dorminated Comwnunities) as a result of 
mine expansion Species diversity would be 
reduced and invasion of noxious weeds would 
increase in disturbed ares Areas not 
revegetated would experience a permanent loss 
Of vegetation 


No wetlands would be directly filled by ine 
Proposed mine expansion however mxtirect 





nyGratogie impacts cous Cooy to ares springs 
These mmpects would be compensated Dy 
Of she mingathon (see Append N) resulting © 
nO reudual Pmpacts to wellands resource: 


V.Q5 Wildilfe and Fisheries 
Resources 





Short term toss of 407 to 74! acres of native 
wife Nabial would Coo Gepending on the 
shernatve selected «Thus would cause @ loss of 





ard toss of habitat for migratory birds Over the 
tong term. reciamnation would restore some form 
OS white habitat bul NONIOUs weed species 
would increase and plart species diversity 


woud be reduced therety decreasing the 
Oversty of wihctifte habitats 


V.Q6 Threatened, Endangered, 
and Candidate Species 


No unavoidatie adverse impacts have been 
ertified tor ths resource 


V.0.7 Alt Quality 


No unavociatie adverse impacts have been 
ertified for this resource 


V.O8 Land Uses and Plans 





Unevordabie adverse impacts for land use 
inctude areas disturbed by mining activity and 
the loss of grazing resources in the Bul 
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Mire tax revenues tor the state and courty arc’ 
inoome and offer economic benefits in the 
courty and local communities Under the No 
Action Ahernative. this loss would ocour in 1997 
Under the Proposed Action losses would occu 
beginning around 200! as employment is 
phased out through the end of the reciarmnation 
period Mine aperation would cease in 2006 
the majority of tax contributions would cease at 
te port impacts tor af offer afternatives 
would be the sarne as those described for the 
Proposed Action impacts may be partially 
Offset by efforts at the state courty schoo 
istrict, and cornmunty level to retrain workers. 
Giversity the economic base and provide putiic 
finance ahernatives upon mine closure 

























'V.Q.11 Hazardous Materials and 
Wastes 


There would be no sigphcart unevoxtathe 
aOverse rrpects Oue io Narerdous muatermis use 
arc storage & (he she wie ts shernaive Part 
wos remain tofowing the engiemertanon of 
the mingeton ™eesvres Oetthed 


'V.Q.12 Cultural Resources 


Orrect and indirect enpacts to cultural resource? 
wousd res in permanent ioss of se Comat 
ard tradmonw use and in the case of sites 


rdrecty mmpacted potertialy the joss of 
rtormation ad artifacts 


1V.0.13 Native American Concerns 
Previously unidertified sftes of potential Concern 


to Native Americans could experience 
urevowiatie direct and indirect impacts 



































Shor term = defred as te fe of he Gatien 
Surtaght Mire Prough Gosure a recienation 
(20196 Lono4erm is dsfred as Pe have 
beyor rectamation Mary of the enpacts 
assocuted e&> te Proposed Action eas be 
shor term and woud cease tohowing 
successty reclamation 


Sof and vegetation short term productvty 
woud be reduced Assuming revegetation 6 
successts and sof Gevelopnert and vegetation 
SUCCESSION CCOu longterm sof productivty 
woukd be restored his siso appears to be true 
for tree and woody plart communities 


Overall § appears trom the test plots evaluated 
to Gate that sof praductty can be mairtained 
at predisturbance levels on af areas sutyect 10 
revegetation actvties On project factifies not 
to be revegetated. such as portions of the pit. 
sof productty would be lost The volume of 
subsol materiats not salvaged prior to mining 
OF waste rock and tallings deposition and 
consdered unsumabie or unnecessary for 
savage and revegetation would be permanent, 
lost in terms of sod praductivty 
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hare couss rem PF oie fe rreeniee 
eretrievatie comunimert of certam resavces: 
wreveruite «6 6 term Oat dearbes fw oss 
Keure options $f appies premarty to Pe eects 
of use Of norverwantie resources. xh as 
owrerss o Cf resoyrces oO to ose 
tectora. such as sod producth®y fat eve 
renewatie orty over very long periods of tre 
wretrievatiec 6 3 term that anphes to the joss 
praguction Nervest or use of natu resources: 
For exarrgie lvestocs forage production trom 
an area 6 lost rretrievatty ete on ares 6 
serving as 8 mining area The production lost 
eretrievetie bul the action is nol rreversite ff 
the use changes and the mine is rectarned « is 
possitie to resurne forage production 
wreversitie and rretrevatie enpacts of the 
Proposed Action are summarized in Tatte [Vv 21 
































BLANK PAGE 


























Vague ard Wel ote 








i” 








ners census Ow ov enw enés we ww ts eaietts ww tase 
pate Osnetece o cepeted eccem © pieweiages consces 
onic ~ppenet » prewwt (rw et ee oS Om 


ener Oe pf anes when POswieD weep © Ow pf ay 
ase wey quweuhse ov & @ OY © a © Suen © oss a 
oa) aeviets VO pubes & ca US Gees © agate & 
my fra wurrechime eniewe sctyey eae ext Gey we 
ow pustules eweowet Buesp 8a Com bene ents 

parerwuwrey Guewss ve Cavan Com 


‘ces d ad Greg » ae oem enés ams ~uhett, oS 
eafents «3 eheagel ow - oon «S @egmmss emés ws 4 ow 
<hew 9 at ens be © oo Goey af Souby o@bO@m ow 

now! 3d Geer weurm 


werwatie warts enés ons ts 6 ae Gstres © Oe pu 
ven wecwuite oye enés ans ww @ oon WS wages 
vegmekr wuh«h®, ~ Swe Gets wh 6 eget © awe 
fe org wn, hoeey ogee ebOes ewes gars ames 
ann tt wes ety Hyer young 


werwatte tos df hehis emés ans © wens oremeree 
cons 0 tebae eméd army ty 4 aw d G@stees © Oe ft ea 
eo eniiry sniies tahts 4) how. pen ac? @ oe 


vrerweattse css 0 ‘ahis exnéd ans © wen womens 
es @ "ahs enéi anne ty 4 aves 0 G@ansthews © Oe ft aw 
eo renfiryg -wxiied Nahtst ccnés bow pert ae? of te 


ame 7 wtwe & Gay Gavia ened te erentes 


> were) ow pe~wwet meses 9 garry oes emnés ane & OO 
18 ow Cwer Grew 

















































BES) VOPY AVAILABLE 




















~~ ~~~ ~~ ~1- 


2 fe erae age was? @ Ft or ears 





fe ‘oa oe ert can J omg erert we ecw a cw ercsu 
tareite time ore Nae ow oO weg) aw Oe ug 
wee Pe ware I emergent od we eee eunnt iby io 
















eater 0 «S espertet Gutey Oe Me I Oe pm 8 ore Oe ee 

morte cet ot ty eee Or rGe cy pee tal enntd wd to 

¢ eet mmeruine Remaiatias Jo pl axa te orient 
wretane: od Sunt te ae ogy ers garth 


eres I Mee Man antl amt « Pe pemerest wm oS hte 
crte Oat nat te ts pekertes Ulm Corcueten srt ty edict, 
a tet chen prkertat, Ge tm I ohemeiae ent otierts 


te hemes ror ere co c-. Tear eS srownniey ereterttent stem of peters cower ws 
AGS Oh AENORE © SENMEME tame I CERNE 














BEST COPY AVAILABLE 

















BLANK PAGE 

















IV.T ENERGY REQUIREMENTS AND 
CONSERVATION POTENTIAL 


Energy tor the Proposed Action would be 
supplied by electricity. propane. and diese! fuel 
Biectricity would be used to power all 
equipment in the process plart and ancillary 
taciities. pump water used in the operation. and 
provide lighting for mining and processing 
activities. The electrical load would be 
aporoximatety 10 7 megawetts Natural gas 
would be used to heat buildings. and about 
2.333 mcf per year would be consurned Diese! 
fuel would be used to power all mobile 
equipment and emergency hack-up generators 
About 0.27 to 1.90 million gallons per year 
would be used Life-ol-project energy 
Consumption is presented below 


° Electricity - 865,000 Megawatt-hours 
* Natural gas - 21,000 mcf 
¢ Diese! fuel - 13 million galions 


in addition, the commitment to mairtain and 
operate a water treatment plant in perpetuity 
would require an uranown and untirnited 
amount of energy Current assumptions 
estimate a need of 800 megawatt-hours per 
year indefinitely 


Atternatives that would have an energy 
consumption different from the Proposed Action 
are the Divided Dump Alternative. 31 Slope 
Alternative and Partial Backfill Aternative 





































These slternatives would neve increased Giese 
tue’ COT "nption for hauling waste rock longer 
Gistances, gra, slopes to 3:1. or backfilling 
waste rock from the dumps into the pt. ~The 


ife-cl-project diesel fuel Consumption for each 
ahernative % presented below These 
ahernatives offer no conservation poterttial over 
the Proposed Action. 
Omided Durnp Atternative 

« Diese tue! - 21 million gallons 

31 Slope Atternative 

* Diese! fue! . 18 million gallons 

Partial Backfill Aternative 


* Diese! fuel - 18 million gallons 
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Army Corps of Engineers 
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Potential adverse environmental consequences 
resulting from ground movement include exposure 
of ARD generating materials in waste rock dumps 
and release of tailings, dissolved metals, and 
cyanide-bearing water from tailings impoundments 
into surface walter and groundwater resources. 
Under the No Action Alternative each of these 


impacts has a low or remote probability of 
occurring. 








Paleontology 


No known fossil beds will be destroyed under this 
alternative, bul access to and future study of 


potential fossil-bearing deposits will be restricted. 
Previously unidentified paleontological resources 
could be encountered and/or directly impacted 
during the course of mine operations and 





Table 11-24 


Summary Comparison of Resource Impacts Under the Proposed Action and Alternatives 









consequences are generally the same as for 
the No Action Alternative, plus the additional 
potential for a siope failure east of Sheep 

Rock Creek due to placement of the East 

Waste Rock Dump. This additional potential 
for slope failure has a moderate likelinood of 
exposing ARD generating materials to surface 











infiltration. 

impacts would be similar to those described Same as for the impacts would vary depending on upon Same as for the Same as for the 
for the No Action Alternative, bul the extent of | Proposed Action. the waste rock disposal areas selected. Proposed Action. Proposed Action. 
the area affected would increase. Portions of impacts would generally be the same 

site 24JF292 could be indirectly affected by as described for the Proposed Action, 

waste rock dump operations. However, GSM with additional effects for specific waste 

has committed to avoiding the site. rock disposal areas selected. 











Proposed Action. 

Paleontology No known fossil beds will be destroyed under this impacts would be similar to those described Same as for the impacts would vary depending on upon | impacts would be the same Same as for the Same as for the 
allernative, bul access to and future study of for the No Action Alternative, bul the extent of | Proposed Action. the waste rock disposal areas selected. as those identified under the Proposed Action. Proposed Action. 
potential fossil-bearing deposits will be restricted. the area affected would increase. Portions of impacts would generally be the same Proposed Action, except thal 
Previously unidentified paleontological resources site 24JF292 could be indirectly affecied by as described for the Proposed Action, access lo approximately 20 
could be encountered and/or directly impacted waste rock dump operalions. However, GSM with additional effects for specific waste | more acres of potential fossil- 
during the course of mine operations and has committed to avoiding the site. rock disposal areas selected. bearing deposits could be 
reclamation. indirect impacts could result from restricted in the East Waste 
improved accessibility and human presence in the Rock Dump area. 


area. Erosion could indirectly affect site 24JF292 
and other potential fossil-bearing Geposits in the 








vicinity. 
Water Resources 
* Water Quality impacts during mining operations will be limited to impacts would be generally the same as for impacts would generally be the same Same as for the Proposed Same as for the Same as for the 
the local cyanide groundwater plume associated the No Action aliernative. The incremental as for the Proposed Action, bul under Action. Proposed Action. Proposed Action. 
with Tailings impoundment No. 1 (which is impact to surface walér and groundwater this alternative the time period before 
contained by pumpback wells). Model estimates quality from new waste rock dumps ARD impacts occur on the west side of 
predict that ARD generated from the existing waste | constructed under the Proposed Action and Bull Mountain could be shortened if the 
rock dumps will have impacts to groundwater other aliernatives is expected to be negligible Gump configuration chosen allows for 
quality in the vicinity of the waste rock dumps, compared to existing conditions. The more wasie rock placement on the West 
although the time before these impacts are proposed Walter Management Pian is Waste Rock Dump. The groundwater 
experienced al locations of beneficial uses is technically feasible and can prevent ARD Capture and treatment sysiem can . 


estimated to be on the order of tens to hundreds of | impacts lo downgradient beneficial uses. 
years. Under estimated (modeled) conditions, the The diversion of Sheep Rock Creek into the 
Waler Management Plan presented in Appendix A Conrow Creek drainage could increase 
will prevent ARD impacts downgradient from the erosion and sedimentation in the Conrow 
waste rock dumps from migrating outside of the Creek channels. 

proposed mixing zone boundary (see Appendix B). 
Springs within the proposed mixing zone boundary 
are likely to be impacted by ARD, and/or by 
drawdown effects from the capture weil system thal 
is part of the long-term water management pian 
presented in Appendix A 


prevent ARD impacts to downgradient 
beneficial uses. The erosional impacts 
from diverting Sheep Rock Creek would 
be avoided. 
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impacts to water quantity both during mine 
operations and afier closure will likely be limited to 
reduced spring flows in Steppan and Steppan 
Original Springs as a result of pit dewatering. 
Long-lerm impacts may be greater than operational 
impacts because the groundwater system around 
the pit may take decades to equilibrate. A 
monitoring and spring enhancement pian may be 
necessary to avoid long-term impacts to springs. 





Areas not revegetated will have a long-term loss of 
soll development. Areas revegetated will have a 
change in soil structure, texture, and rock fragment 
percentage due to biending during soil salvage 
and replacement operations. Revegetation 
methods are designed to minimize potential 
erosion. Heavily-compacted areas will be graded 
and ripped to alleviate loss of aeration, water per- 


mealility, and water storage capacity. Soil 
microbial activity will be reduced due to 


stockpiling, 















impacts would generally be the same as for 
the No Action Alternative, bul more severe 


because of additional pit dewatering and a 
lower elevation pil botiom during operations. 
Under a “worst-case” analysis Steppan and 
Steppan Original Springs would cease to 
flow, and Rattlesnake and Bunkhouse 
Springs would have diminished flows. A 
monitoring and spring enhancement pian 
may be necessary to avoid long-term impacts 
lo springs. 


impacts same as for No Action with the 
addition of 627 acres of soil disturbance. 
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Same as for the Proposed Action with Same as for the Proposed 
additional acres of soil disturbance, Action with the addition of 114 
depending on which waste rock dumps | acres of soil disturbance. 

are constructed. 











Same as for the Propos- 
ed Action. 








change in soil structure, texture, and rock fragment 
percentage due to blending during soil salvage 
and replacement operations. Revegetation 
methods are designed to minimize potential 
erosion. Heavily-compacted areas will be graded 
and ripped to alleviate loss of aeration, waler per- 
meability, and water storage capacity. Soil 
microbial activity will be reduced due to 


stockpiling. 








Reclamation 


Waste rock dumps, tailings facilities, plant area, 
borrow areas, water treaiment plant, and buffer 
zones will be completely revegetaied. Reclamation 
activities in the pil will occur on benches suitable 
for revegetation, and on portions of the pit highwaill 
containing potential wiidiife habitat. 


Approximately 2,336 total acres of vegetation will 
be removed, of which 2.128 acres will be 


revegetated, and 208 acres will not be revegetated. 


Past disturbance includes approximately 0.0€ acre 
of wetiand WUS and 2.5 acres of non-wetiand 
WUS. An additional 0.6 acre of fill to non-wetiand 


WUS will occur through interim Dump Pian 
activities (lotal of 3.1 acres). Minor to moderate 
spring flow reductions are projected to occur; 
reduced spring flows will likely reduce the areal 
extent of wetland vegetation present and potentailly 
affect species diversity. 








the addition of 25 acres | depending on which waste rock dumps | acres of soil disturbance. 
of soil disturbance. are constructed. 


Same as for No Action with an additional 
577 acres revegetaied. There would be 
58 acres added to the pil dimensions which 


would not be revegetated. 


An additional 627 acres of vegetation would 
be removed. Approximatety 2,964 total acres 
would be removed, of which 2,705 acres 
would be revegetaied, and 259 acres would 


not be revegetated. 


Same as for the Proposed 
Action with an additional 114 
acres removed. 
Approximatety 3,079 total 
acres of vegetation would be 
removed, of which 2,619 


acres would be revegetated 
and 259 acres would not be 





An additional 1.6 acres of non-wetiand WUS 
would be impacted (lotal of 4.9 acres). No 
wetiand WUS would be filled. Greater spring 
flow reductions would occur than under the 
No Action, resulting in greater impacts on the 
areal extent of wetiands and species diversity. 
Potential ceased fiow al Sieppan and 
Steppan Original Springs --~uld eliminate 
these associated wetiangs. 


Similar to the Proposed Action. Under 
the minimum disturbance scenario, 
0.71 acre WUS would be disturbed; 
under the maximum disturbance 
scenario, 0.94 acre WUS would be 
Gisturbed. The actual WUS affected 
would depend on the waste rock areas 
selected and could be greater or less 
than these scenarios. See Table IV-14 
for a list of WUS affected by waste rock 
area. 





Same as for the 
Proposed Action. 















Fisheries 


Table ll-24 (Continued) 








Habital removal and disturbance has resulted in 
loss of small mammals, bird nestlings, and reptiles; 
displacement of medium-sized mammals, adult 
birds, and some big game animals; habitat 
fragmentation; and increased competition of 
displaced animals on adjacent areas. Some 
springs could experience reduced flows, potentially 
reducing available surface water sources for 
wildiife. Bat and avian species could potentially 
come into contact with poor quality water in the pit 
lake. Disturbance will reduce long-term diversity of 
habitats. Successful revegetation will restore 
habitat and minimize long-term impacts. Long- 
term ARD from the waste rock dumps could 
adversely impact the water quality in several area 
springs. 


Similar to impacts under No Action, with 
continued loss and displacement of species 
and fragmentation of habitats occurring on 
ihe 627 additional acres disturbed. 
Disturbance of shafts, adits, or other 


underground workings could cause a loss of 
roosting sites and habitat for sensitive bat 


species. Proposed activities could resuil in 
short-term habitat loss for breeding and 
foraging raptors. Grassiand habitat removal 
could cause a loss of habitat and/or loss of 
the year’s reproductive potential for 


migratory birds. A greater potential for flow 
reduction in area springs would occur than 


under the No Action. A larger pil lake would 
increase the potential for bat and avian 
contact with poor quality pit water than under 
the No Action. Long-term ARD impacts 
would be the same as the No Action. 






























Wastle rock dump designs, retention berms, and Same as for the No Action Allernative. Same as for the No Same as for the No Action Alternative. Same as for the No Action Same as for the No 
surface water diversion structures are expected to Action Alternative. Alternative. Action Alternative. 
adequalely manage surface water flows to prevent 
short-term impacts to water quality or quantity in 

















increase the potential for bal and avian 
contact with poor quality pit water than under 
the No Action. Long-term ARD impacts 
would be the same as the No Action. 








Waste rock dump designs, retention berms, and 
surface waier diversion siructures are expected to 
adequalely manage surface water flows to prevent 
short-term impacts to waler quality or quantity in 
off-site fisheries. Long-term ARD from the waste 
rock dumps could adversely impact aquatic life in 
the Jefferson River. 


Formation of the pit lake represents a potential 
impact to trumpeter swans and other species thal 
may come into contact with poor quality pil water. 
No other impacts beyond loss of potential habital 
have occurred or are expected to occur. 
Reclamation will restore much of the habitat lost. 


Current mining operations result in insignificant 
impacts to air quality. Emissions do not exceed 
state or federal air quality standards. GSM follows 


standard construction practices to minimize fugitive 


emissions and impacts to air quality. Emissions 


are expected lo decrease as disturbed areas are 
revegetated. 





Same as for the No Action Allernative. 


impacts would be similar to the No Action 
Alternative, bul would occur over a longer 
period of time. The additional disturbed 
acres do not represent limited habitat types in 
the region. The seven sensitive bal species 
would be impacted if any occupied shafts or 
adits are disturbed. The pil lake represents a 
potential impact to sensitive bal species and 
trumpeter swans from contact with the poor 


quality water. 


Additional particulaie and emissions pollution 
would be expecied due to additional acreage 
disturbed. However, modeling results 
indicate thal maximum concentrations of 
PM CO, and would nol exceed 
nied aananentetem 
Standards. 
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Land Uses and 
Plans 











Mine operations will cease in 1997 or 1996, and 
reclamation will proceed as per the schedule listed 
in Table tl-6. Project area disturbed lands will be 
returned to their pre-mining land uses once 


sufficient revegetation has taken place. 





Table Il-24 (Continued) 


Return Diversion Divided Dump 3:1 Siope No Pit Pond Partial Backfill 


Permit boundary would expand to include an | Same as the Proposed 


additional 1,054 acres. Disturbance area Action, with an 

would expand to include an additional additional 2.5 acres 
627 acres. Disturbance over stale school disturbed by the 

trust lands would increase by 361 acres. A diversion channel. 
new nght-of-way would be required for Under this alternative, 
rerouting a microwave power line. An area of | the displaced stock 
350 to 400 acres would be disturbed or water pipeline could be 
restricted from use in the Hill and Wilkerson rerouted through the 





Allotment, for a loss of 22 measurable AUMs Sheep Rock Creek 
plus some early spring pasture for private diversion channel. 
grazing. A pipeline and stock water trough 
would be displaced, bul mitigaled by other 
range improvements. 





impacts would vary with waste rock 
areas selected. The total disturbance 
area would likely be less than under the 
Proposed Action, although the areas of 
State and federal lands impactec could 
be greater than the Proposed Action, 
depending on the areas selected. The 
permit boundary would need to be 


expanded beyond the area for the 
Proposed Action if Areas 81, B82, C1, or 


C2 are selected. Disturbance above 
State school trust subsurface lands 
would be substaniially less than the 
Proposed Action if Areas C1 or C2 are 
selecied, and would be comparable or 
slightly greater if Areas 81 or 82 are 


selected. Grazing impacts would 
depend on the areas selected. Areas 


C1 and C2 would impact the Bull 
| Mountain Allotment. Areas A 81, 82, 





Same as the Proposed Action, 
with 114 acres additional 
disturbance in the East and 
Wes! Waste Rock Dumps; 

23 acres additional 
disturbance over state school 
trust subsurface lands, and 
greater disturbance in grazing 
allotments, including 21 acres 
in the Bull Mountain Allotment 
(3 AUMs) and 22 additional 
acres in the Mill and 
Wilkerson Allotment. 








Same as the Proposed Same as the Proposed 

Action. Action, except that all 
benches in the pit would 
be capped with rock and 


soil and revegetated. 























Visual Resources 








No additional impacts to visual resources will 
occur. Reclamation of current o’sturbances will 
proceed following mine closure in 1997. 
Recontouring and revegetating slopes will reduce 
visual contrasts, but large scale forms such as the 
pit nhignhwail, pil terraces, and waste rock dumps 
will remain. Reclamation will reduce contrasts to a 
level consistent with the suggested VRM Class Ill 


rating. 


Noise will continue al current levels until the end of 
mine operations in 1997. Noise will continue al a 
reduced level through the reclamation period. 








Additional disturbance would increase the 
physical extent of visual contrasi! with the 
natural environment and increase the areas 


requiring rehabilitation under the suggested 
VRM Class Il! rating. 


Noise would not increase with 

implementation of the Proposed Action and 
would continue al current levels until end of 
mine life in 2006. Noise would continue al 


reduced levels during reciamation 





Same as for the 
Proposed Action. 


Same as the Proposed 


Siale scnooi trusi suDsSuriace lands 
would be substantially less than the 
Proposed Action if Areas C1 or C2 are 
selected, and would be comparabie or 
slightly greater if Areas B1 or 82 are 
selected. Grazing impacts would 
depend on the areas selected. Areas 
C1 and C2 would impact the Bull 
Mountain Allotment. Areas A, 81, 82, 
and the land bridge would impact the 
Hill and Wilkerson Allotment. Rerouting 
requirements for the displaced 
microwave power line would depend on 
the areas selected. 


impacts would depend on the areas 
selected for waste rock disposal. 
Contrasts resulting from the East Waste 
Rock Dump expansion under the 
Proposed Action would nol occur. 
However, contrasts visible from KOP 2 
would increase if Areas 81 or G2 are 
constructed. Contrasts visibie from 
KOP1 would increase if Areas C1 or C2 
are constructed. Contrasts remaining 
following reciamation would be greater 
than the Proposed Action with 
construction of facilities more prominent 
in the landscape (Areas 81, 82. or C1). 


Noise impacts would vary depending on 
which areas are selected for waste rock 
disposal. Selection of Areas C1 or C2 
would increase noise impacts for 
residences near the west side of the 
mine. Selection of Areas 81 or 82 
would increase noise impacts for 
residences near the eas! side of the 
mine. 





acres in ihe Mili anc 
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Table |l-24 (Continued) 




















Social and Loss of employment, personal income, tax On-going employment of mine personnei, Same as the Proposed Same as the Proposed Action. Same as the Proposed Action. | Same as the Proposed Same as the Proposed 
Economic revenue, and other economic benefits contributed associaled community benefits of high-wage Action. Action. Action, with additional 
Resources by GSM with mine closure in 1997 or 1998. mining sector empioymeni and income, tax employment continuing 
Economic benefits will continue al a reduced level revenues for the state and county, and the through the reciamation 
through the reclamation phase. economic benefits of local purchases of period for backiilling 
goods and services. Phasing oul of activities. 
employment beginning in 2002. Reduced tax 
revenues and other economic benefits 
through the reclamation phase. 
Hazardous Materials 
and Wastes 
* Hazardous Wasie All hazardous materials and wasies are transported | This action would extend the life of the Same as for the Same as for the Proposed Action. Same as for the Proposed Same as for the Same as for the 
Generation to and from the sile by DOT and EPA registered project Dut not affect any of the processes Proposed Action. Action. Proposed Action. Proposed Action. 
and approved transporters. There is no on-site currently performed on site. The rate of 
Gisposai of hazardous waste or slorage for more hazardous material generation would remain 
nan 90 days. Current mining operations will cease | unchanged until mine closure in 2006. 
as reciamation commences. 
Spills could occur, associated with truck deliveries | Same as the No Action Allernative. Same as for the Same as for the Proposed Action. Same as for the Proposed Same as for the | Same as for the 
| Of process chemicals and fuels. The number of See a eos 






































All hazardous matenais and wasies are transported 
to and from the site by DOT and EPA registered 
and approved tramsporters. There is no on-sile 
Gisposai of hazardous wasie or storage for more 
than 90 Gays. Current mining operations will cease 
as reclamation commences. 


of process chemicals and fueis. The number of 
releases expected during the project life ranges 
between 0.001 and 0.004. depending on the 
chemical or fuel. Emergency response actions are 
expected fo contain and clean up any spills. 
Chemicals and fuets kept in storage are contained, 
manermzing spill impacts. 


Sites 24JF227, 228, and 229 have been previously 
impacted. Eight sites potentiality could be indirectly 
affected (24JF292 [Sheep Rock], 712, 717, 762, 
942, $44, 1095, 1106). Any disturbed resources 
should be mitigated according to site-specific pians 
formulated in consultation with GSM, BLM, MDEQ, 
identified interested parties. 


No comments from Native American groups 
notified by the BLM Nave been received. No 
traditional use or religious sites have been 
identified within the existing permit boundaries: 
however, the SHPO concurred with BLM's 
recommendation to consull with Native Americans 
on sites 24JF942 and 944. Additional study and 
consultation for sites 24JF.. und -944 have lead 
to BLM recommendation thal the sites are not 
eligible to the NRHP. 


This action would extend the life of the 
project Dul not affect any of the processes 
currently performed on sife. The rate of 
hazardous material generation would remain 
unchanged until mine cicsure in 2006. 


Same as the No Action Allernative. 


Six sites would be directly affected (ihe 3 
previously impacted sites identified under the 
No Action Allernative, plus siles 24JF942. 
944, and 1095). Six sites would be indirectly 
affected (24JF292, 712, 717, 762, 1092. 


1106). The same mitigation described for the 


No Action would apply to the Proposed 
Action. 


No impacts to cultural properties of 
significance to Nalive Americans are 
expected to occur. No comments from 
Native American Tribal groups have been 
received io dale 


Same as for the 
Proposed Action. 


Same as for the 
Proposed Action. 


Same as for the 
Proposed Action. 


Same as for the Proposed Action. 


Same as for the Proposed Action. 


Same as for the Proposed Action, with 
additional sites disturbed in the 
following areas. 

Area A none: 

Avea 81: direct impact to site 24/F 296; 
Area 82: none: 

Area C1: direct impact to site 24JF 1073; 
indirect impact to 24JF 1123; Portions of 
Sections 36 would require Ciass il! 


surveying. 
Area C2: indirect impact to site 
24JF 1063. 











Same as for the Proposed Action, with 
additional impacts, depending upon the 
waste rock areas chosen. Selection of 
Area C1 could resull in direct impacts to 
talus pil site 24JF 1073, and indirect 
impacts to talus pit sfle 24JF1123 (Doth 
protected under patent covenant). 
Selection of Area C2 could resull in 
indirect impacts to talus pil site 

24JF 1063 (another protected site). 





Same as for the Proposed 


Same as for the Proposed 


Same as for the Proposed 
Action, with potential indirect 
impacts to one additional site 
(24JF 1073). 


Same as for the 
Proposed Action. 


Same as for the 
Proposed Action. 


Sarme as for the 
Proposed Action. 


Same as the Proposed Action | Same as the Proposed 
except thal indirect impacts to | Action. 


sfe 24JF1073 (protected 


under patent covenant) could 
occur. 


Same as for the 
Proposed Action. 


Same as for the 


Same as for the 
Proposed Action. 


Same as the Proposed 








Table 11-24 (Continued) 
























No Action 
Regulatory Extremety resinctrve. Resulting in a substantial Applicant Proposed Action. More restrictive than the | Very resirictive. Many direct and 
Restrictions decrease in GSM's property value. and an aimos! Proposed Action. indirect costs would be incurred. Large 
Analysis total loss of anticipated future economic benefits. Would cos! $146,300 expenditures would be required 






more than the Proposed 
Action. 


(ranging from $1,275,000 for Area A to 
$18,368,000 for Area C2). Total 
expenditures would depend on ine 
areas selected. Minimum disturbance 
scenario: $18,368,000. Maximum 
Gisturbance scenario: $15,675,000. 














; 
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